
28 

BOE-CS-0071246 



r 7 0 ~(a • &NYIICQIIIfiiJ 
Woodward-Clyde Consultants 

DOUGLAS AIRCRAFT COMPANY 
TORRANCE (C6) FACILITY 

PHASE III GROUNDWATER AND SOIL 
INVESTIGATION REPORT 

Prepared for: 

Douglas Aircraft Company 
19503 South Normandie 

Los Angeles, California 90502 

Prepared by: 

Woodward-Clyde Consultants 
203 North Golden Circle Drive 
Santa Ana, California 92705 

Project No: 8941863J 
March 1990 

BOE-CS-0071247 



TABLE OJ' CON'l'EN'l'S 

1. 0 INTRODUCTION • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 

2 • 0 SCOPE AND OBJECTIVES • . • . • . . • . . . . • . . . . . . . . . . . • . . . . . . . . 1 

2 • 1 Task I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • . . . 2 

2 • 2 Task IA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3 

2.3 Task III ••••••.•••.••••••.••.•••.••..••.•••••.... 3 

3 • 0 FIELD PROGRA.M • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4 

4.0 

5.0 

3 .1 Soil Boring Installation •••••..••••••••.•........ 4 

3.2 Observation Well Installation ••••••••..•..•...... 4 
3.3 Observation Well Slug Testing ••••••..•.••.•••.... 5 

3 • 4 Pump Test • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6 

RESULTS ••.••....•..••••••.••.••..••••..•.•.•..•..... 
4. 1 Geology ••••..••••.•.••.••.••.•••.•....•••.•...... 

4. 2 Slug Testing Results •.•.•.••.•..........•........ 
4 • 3 Pump Test Results •••••••••••••••••••••••••••••••• 

4.4 Groundwater Gradient and Velocity .••••.•....••... 
4.5 Soil Sampling and Analytical Results .•••.••.•.... 
4.6 Groundwater Sampling and Analytical Results ••.... 

EVALUATION OF GROUNDWATER TREATMENT OPTIONS ••••...... 
5.1 Description of Treatment Options ••••••••••••..... 

5.1.1 Activated Carbon Adsorption .•.••••••.•..... 
5. 1. 2 Air Stripping •.••...•...................... 

5. 1. 3 Oxidation .•.•..•....•..•................... 

5.2 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6 
6 
7 
8 -
9 
11 
12 

14 
14 
14 
15 
16 
16. 

6. 0 REFERENCES • • • • • • • • . • • • • • • • • • • • • • • • • • • . • • • .. • • • . • . • . . . • 17 

LIST OJ' I'IGURES 

1 Site IDeation Map •••••••••••••.••.•....•.••.•••..•.... 1 

2 Site Map • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • . • • • • . . . . 3 

3 Tentative Groundwater Contours •••••••.•.••••..•.•.•... 9 

LIST OJ' TABLES 

1 Slug Test Data Reduction •••••••••••••••••.••••.••..... 7 

2 summary of Aquifer Hydraulics Testing •••••••••••.•.... 8 

3 Groundwater Elevation Data Collected 18 October 1989 9 

4 Results of Soil Analyses • • • • • • • • • • • • • • • • • • • • . • • • • . . . . . 11 

5 Groundwater Analytical Data ••••••••••••••••••••••.... 12 

(2l·ASC/C8GVGR.toc) 

BOE-CS-0071248 



r 

LIST OP APPENDICES 

A Field Procedures and Aquifer Testing Data Analysis 
B Boring Logs 
c Analytical Results 

BOE-CS-0071249 



DOUGLAS AIRCRAFT COMPANY'S 

TORRANCE (C6) FACILITY 

PHASE III GROUNDWATER AND SOIL INVESTIGATION REPORT 

1.0 INTRODUCTION 

The purpose of this report is to present the results of Task 

I and IA of the Phase III groundwater and soil investigation 

at the Douglas Aircraft Company's Torrance ( C6) facility. 

The C6 facility is located at 19S03 South Normandie Avenue 

in Los Angeles, California (Figure 1). Woodward-Clyde 

Consultants (Woodward-Clyde) has conducted two previous 

investigations (19S7 and 19SS) in the area of Tank Cluster 

1ST through 1ST. The results from these investigations 

identified this tank cluster as a potential source of 

volatile organic compounds 

groundwater. Additional 

(VOCs) identified in 

background information 

the 

and 

analytical results from these earlier Woodward-Clyde 

investigations can be found in the reports submitted to the 

California Regional Water Quality Control Board (CRWQCB) , 

Los Angeles Region, dated April 19S7 and 10 May 19SS. 

2.0 SCOPE AND OBJECTIVES 

The specific scope and objectives of the Phase III 

groundwater and soil investigation are outlined below. 

Objectives were to: 

1. Evaluate the quality of the groundwater entering the 

site in the apparent hydraulic upgradient direction of 

Tanks 1ST through 1ST. 

2. Assess the lateral and vertical extent of vocs in the 

groundwater in the vicinity of Tanks 1ST through 1ST. 

3. Evaluate the potential for offsite migration of vocs in 

the groundwater. 
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4. Obtain quantitative estimates for aquifer parameters in 

the shallow and deep zones within the semi-perched 
aquifer (to depths of 130 to lSO feet). These 

parameters are required for design of a remedial 
program. 

S. To estimate the lateral and vertical extent of vocs in 

the soil around Tank Cluster 1ST through 1ST. 

These objectives were accomplished using an approach 

comprised of the following tasks: 

o Task I - Installation of five shallow (70 to 90 feet) 
observation wells (WCC-6S, -7s, -as, -9S, and -lOS) 
and two deep (120 to 140 feet) observation wells 
(WCC-10, and -30). In addition, Task I involved 
advancing four soil borings in the vicinity of Tank 
Cluster 1ST through 1ST. 

o Task IA - Slug testing of six shallow wells and two 
deep wells. 

o Task III - Aquifer testing. 

o Task IV - Evaluation of data and report preparation. 

The background for this investigation and a description of 

the tasks is described in Woodward-Clyde's work plan 

approved by the CRWQCB entitled "Douglas Aircraft Company 

Torrance (C6) Facility Phase III Ground Water and Soil 

Investigation Work Plan, 11 dated 9 February 1989. This 

report presents the results obtained to date from Tasks I, 

IA, III and IV. Task II wells were not considered necessary 

for this phase of investigation, . based on results from 

Task I wells. 

2.1 Task I 

The work performed during Task I involved advancing four 

soil borings (B-6, -7, -a, and -9) , each to a depth of 

approximately 6S feet, around Tank Cluster 1ST through 1ST, 

to evaluate the extent of VOCs in this area. This task also 
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involved installing wells at two depths in the upper 

water-bearing unit called the semi-perched aquifer. The 

upper zone wells are screened from 60 to 90 feet below 

ground surface, with the static water level at approximately 

70 feet below ground surface. These upper zone wells will 

henceforth be referred to as "shallow" wells. The lower 

zone wells are screened from 120 to 140 feet below ground 

surface. The lower zone wells will henceforth be referred 

to as "deep" wells. The installation of observation wells 

within the upper and lower zones of the semi-perched aquifer 

was designed to evaluate differences in vertical gradient 

and concentrations of VOCs within the semi-perched aquifer. 

Observation Wells wcc-10, -30, -6S, -7S, -as, -9S, and -lOS 

have been installed in accordance with Task I of the work 

plan. The observation well locations are shown on Figure 2. 

Task I also included development of the observation wells, 

and the collection and analysis of groundwater samples .. 

Wells WCC-lS through WCC-5S had been installed during an 

earlier phase of work. 

2.2 Task IA 

The objective of Task IA was to conduct slug tests on six 

shallow wells and two deep observation wells to provide 

preliminary estimates of hydraulic conductivity in the 

shallow and deep zones of the semi-perched aquifer. These 

data have been used in estimating groundwater velocity and 

the distribution of VOCs in the groundwater within the 

subject area. 

2.3 Task III 

Woodward-Clyde conducted a pump test at the Torrance 

facility to observe the response of the semi-perched aquifer 

to hydraulic stresses created by pumping. The results 

obtained from the pump test and the method of conducting the 

test are described in Appendix A. 
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3.0 FIELD PROGRAM 

3.1 Soil Boring Installation 

Four soil borings, B-6, -7, -s, and -9, were drilled around 

Tank Cluster 1ST through 1ST, as shown on Figure 2. Each 

soil boring was drilled to a depth of 66.S feet below ground 

surface. The purpose of the borings was to assess the 

vertical and horizontal extent of vocs in the vadose zone 

soil in the vicinity of the tanks. Borings B-6 and B-7 were 

placed along the south side of the tanks, while Borings B-S 

and B-9 were placed about 40 feet away, to the east and 

north of the tanks, respectively. 

Field procedures used for drilling and sampling activities 

are described in Appendix A. The lithologic boring logs 

from B-6, -7, -s, and -9 are presented in Appendix B. The 

results of soil sample analyses from these borings are 

presented in Section 4.4. 

3.2 Observation Well Installation 

Seven observation wells were installed during Task I of this 

investigation, as previously discussed in Section 2.1. Five 

of the wells were completed to a depth of 90 feet, and two 

were completed to a depth of 140 feet. The locations of 

these wells are shown on Figure 2 and the procedures 

involved in the installation are described in Appendix A. 

Of the five shallow wells, the first, WCC-10S was completed 

near the northwest corner of the property. This location 

was chosen to provide information on the quality of 

groundwater entering the site. The second and third wells, 

WCC-7S and -as, were installed downgradient of Tank Cluster 

1ST-1ST to assist in evaluating the lateral extent of vocs 

in the groundwater. Observation Well WCC-7S was placed 

about 160 feet south of WCC-4S, and wee-as was placed 
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approximately 125 feet north of WCC-lS. These locations 

were chosen considering variations in the direction of 

groundwater flow {southeast) previously measured at the 

site, and the concentration level of vocs in WCC-lS, -3S, 

and -4S. 

The two deep wells were installed to assess the possibility 

of vocs migrating vertically downward into the lower zone of 

the semi-perched aquifer. Well WCC-30 was installed 

approximately 30 feet east of the tank cluster, and WCC-10 

was completed about 190 feet east-southeast of WCC-30, next 

to wcc-1s. These wells were also installed to evaluate the 

differences in hydraulic conductivity between the deep and 

the shallow zones of the aquifer. 

As proposed in the Phase III work plan, Wells WCC-6S and 

WCC-9S were installed after rece1v1ng chemical analysis 

results from the three initial shallow observation wells 

{i.e., WCC-7S, -as, and -lOS). Because the results 

indicated VOCs were present at elevated concentrations in 

WCC-?S, Wells WCC-6S .and WCC-9S were installed in locations 

which could intercept a more south to southeast path of 

migration than the wells previously installed. 

3.3 Observation Well Slug Testing 

Task IA involved conducting slug tests on six shallow wells, 

and two deep wells, to obtain estimates of horizontal 

hydraulic conductivity (k) values in the immediate vicinity 

of the six wells for the shallow and deep zones. Slug tests 

were completed on shallow Wells WCC-4S, -ss, -7S, -as, -9S, 

and -lOS. Two deep wells WCC-10 and WCC-30 were also slug 

tested. Testing dates were 19 July, 31 August, and 

4 october 19a9. An Envirolabs Data Logger, model DL-120-MCP 

equipped with a pressure transducer was used for raw data 

collection. Slugs of water being introduced and withdrawn 
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from each well were simulated by volume displacement using a 

39-inch-long, 3.25-inch-diameter mandrel constructed of PVC 

pipe and plugs, and filled with silica sand. The slug test 

procedures and subsequent data analysis are described in 

Appendix A, while the slug test results are discussed in 

Section 4.2. 

3.4 PUmp Test 

As part . of Task III of this investigation, Woodward-Clyde 

conducted a 30-hour, constant discharge pumping test on 20 

through 21 December 19a9 at the Torrance (C6) facility. 

Well WCC-4S was pumped using a 1-1/2 horsepower submersible 

pump. Observation wells included WCC-1S, -4S, -6S, -1s, 

-as, -9S, and -10. Five of the wells were automatically 

monitored for water level using three Terra-a data loggers 

equipped with a total of five pressure transducers. In 

addition, water levels were measured at regular intervals 

for all of the wells except WCC-1S, -10, and -4S (monitored 

by data logger), using a Solonist electrical well sounder. 

Water level monitoring continued from the time the pump was 

switched on until two hours after the pump was switched off. 

The pump test procedures and the subsequent data analysis 

are described in Appendix A and the pump test results are 

discussed in Section 4.3. 

4.0 RESULTS 

4.1 Geology 

The general description of shallow (less than 90 feet below 

ground surface) geologic deposits beneath the site was 

developed from borings drilled during this and previous 

Woodward-Clyde investigations (Woodward-Clyde 19a7 and 

19aa). Knowledge of deep lithologic conditions (between 90 

and 140 feet below ground surface) is primarily based on 

investigations by Hargis and Associates at the Montrose site 
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southern boundary of the OAC Torrance adjacent to the 

facility (C6) 

WCC-10 and -30 

in 1986 and 1988, and from installation of 

in 1989 by Woodward-Clyde. 

Borings at the site have encountered predominantly clays and 

silts to depths of 25 to 50 feet. Below that depth, in an 

interval previously described as the semi-perched aquifer, 

sedimentary deposits appear to change laterally over short 

distances, making correlation of specific lithologic units 

difficult. This is typical of flood-plain alluvial deposits 

that include sand-filled channels with interbeds and lateral 

gradation to finer-grained material. 

The upper portion of the semi-perched aquifer appears to 

consist of sands and silty sands with occasional, 

discontinuous interbeds of silt and clay. This portion 

extends from below the near-surface clay deposits to depths 

of approximately 110 feet below ground surface. The lower 

portion of the semi-perched aquifer is composed of thinner 

beds of sand, silty sand, and minor amounts of silt. This 

portion appears to be confined between clay layers at depths 

of between 115 and 135 feet below ground surface. 

4.2 Slug Testing Results 

Results from slug testing of Observation Wells WCC-4S, -ss, 
-7S, -as, -9S, -lOS, -10, and -3D, including the data 

reduction, are summarized in Table 1. Hydraulic 

conductivity values ranged from 24 to 140 gallons per day 

per square foot (gpd/ft2) in the shallow wells. These 

values are typical of the sandy silts and silty sands 

encountered during drilling in the shallow water bearing 

zones of the semi-perched aquifer. The calculated hydraulic 

conductivity values were 21 gpd/ft2 for WCC-10 and 

6.6 gpd/ft2 for WCC-30. 
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4.3 PUmp Test Results 

The pump test data from each well showing a discernible 

response were analyzed using one or more of the following 

techniques: Recovery (Residual Drawdown) plot, Cooper-Jacob 

Time Drawdown plot, andjor DistancejDrawdown plot. A 

summary of the results is presented in Table 2. Slug test 

values obtained earlier are included for reference. 

The·hydraulic conductivity value derived from the pump test 

at the pumping well, WCC-45, was 470 gpd/ft2 based on 

analyses of recovery data (residual drawdown). These values 

are similar to the pump test values calculated using both 

the Cooper-Jacob method and the Distance Drawdown method -

using data from the surrounding observation wells. Overall, 

the calculated hydraulic conductivity values vary within a 

factor of two (see Table 2). Local variations in 

stratigraphy can account for this level of variability. 

The conductivity values calculated from the slug tests are 

not directly comparable with conductivity values calculated 

from the pump test, since the former only tests the portion 

of the aquifer immediately adjacent to the well screen, 

while the pump test stresses a much larger volume of the 

aquifer. overall the slug test hydraulic conductivity 

values are roughly on an order of magnitude lower than the 

pump test values. This level of variability is not 

surprising given that the specific assumptions and mechanics 

of the two test techniques are remarkably different. 

Variations in the storage coefficients are somewhat greater 

than those for transmissivity. Fairly wide variations in 

the calculated storage coefficient are not unusual and, in 

general, have a minimal impact on the calculated yield. 
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4.4 Groundwater Gradient and Velocity 

The groundwater gradient was calculated from the groundwater 

elevation data collected on 18 October 1989 (see Table 3), 

using Equation 1-1 as follows: 

hi- h2 , ___ _ 
L 

( 1-1) 

Where: 

1 = Gradient (ft/ft) 

h
1 

= Upgradient groundwater contour elevation (feet) 

h
2 

= Downgradient groundwater contour elevation (feet) 

L = Distance between groundwater contours (feet) 

Based on groundwater level data of 18 October 1989, the 

gradient across the C6 facility appears to be south to 

southeast as shown on Figure 3. The gradient was calculated 

using the assumption that all water bearing strata in this 

area act as one hydrogeologic unit. This assumption is 

considered valid for preliminary evaluation of flow velocity 

and the extent of VOCs in the groundwater. 

A gradient of o. 002 ft/ft towards the south-southeast was 

calculated using Equation 1-1. 

The groundwater velocity was calculated from Darcy's 

equation: 

v = Kl (1-2) 

7.48 n. 
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Where: 

v = Groundwater velocity (feet per day) 

K = Hydraulic conductivity of the media based on slug 
test values calculated in Section 4.3 (galjdayjft2) 

I = Groundwater gradient calculated from Equation 1-1 

7.48 = The number of gallons of water per cubic foot 

n. = Effective porosity of the saturated media 

Assuming: 

K = 715 galjdayjft2 for shallow wells 
NOTE: The hydraulic conductivity value used in the 
calculation was the average of the values obtained 
from all the pump test analytical methods used. 

1 = 0.002 ft/ft calculated from Equation 1-1 

n. = 0.30 for silty fine-grained sand. 

Based on the calculations and assumptions above and the 

results obtained from the pump test, the groundwater 

velocity is approximately 0.64 feet per day or 234 feet per 

year in the shallow zone of the semi-perched aquifer. 

There does not appear to be a significant vertical 

groundwater gradient between the shallow and deep portions 

of the aquifer. The approximately equal static groundwater 

levels measured in the associated shallow and deep 

observation wells WCC-1S and -10, and WCC-3S and -30, 

indicate the major component of groundwater flow is 

horizontal. 

BOE-CS-0071259 



-11-

4.5 Soil Sampling and Analytical Results 

Soil samples were collected from all the observation wells 

and soil borings installed during the field program as 

described in Appendix A. Samples which had elevated OVA 

headspace readings and which were in close proximity to tank 

Cluster 1ST through 1ST, as well as samples from WCC-6S, 

were selected for analytical testing. Soil samples at 

selected depths from B-6, B-7, B-8, B-9, and WCC-6S were 

analyzed by EPA Method 8240 at West Coast Analytical Service 

(WCAS) in Santa Fe Springs. A summary of results is 

presented in Table 4, while the analytical data sheets 

provided by WCAS, and chain-of-custody forms are presented 

in Appendix c. 

The soil sampling results show low concentrations of organic 

compounds present in most of the borings installed around 

tank cluster 1ST through 1ST. Boring B-6 seems to be 

located near the source of the release. At this location 

the soil column contained elevated levels of organic 

compounds beginning at a depth of 20 feet and continuing 

down to at least 60 feet. At the other boring locations the 

organic compound concentrations became elevated at depths of 

40 feet or more. Both halogenated and nonhalogenated 

compounds are present at location B-6, with the higher 

concentrations of each present at a depth of 20 feet. 

Toluene was the dominant nonchlorinated hydrocarbon present 

while 1, 1, !-trichloroethane (1, 1, 1-TCA) and trichloro­

ethylene (TCE) were the dominant chlorinated hydrocarbons. 

At Boring B-7, wh;ch is located about 30 feet east of Boring 

B-6, a similar mix of compounds is present, however, their 

concentrations are at a greater depth in the boring. ·The 

highest concentrations of compounds are present at a depth 

of 60 feet, with methylene chloride identified in the soil 

for the first time at this depth. Samples from Boring B-8, 

which is located east of the tank cluster, also contained 
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low (<1 ppm) concentrations of compounds except for toluene, 

which was present at 25 ppm at a depth of 65 feet. Samples 

from Boring B-9, which is north of the tank cluster, also 

contained low concentrations of compounds at depth 

(generally less than 1 ppm). 

Three samples collected at, and just below,· the water table 

from the borehole in which Well WCC-65 was installed, 

contained low concentrations of MEK (9. 4 ppm) , MIBK 

(8.4 ppm), toluene (1 ppm), and a compound tentatively 

identified as butyl cellosolve (0.3 ppm). 

4.6 Groundwater Sampling and Analytical Results 

During this task, two rounds of groundwater samples were 

collected and analyzed during July and August from 

monitoring Wells WCC-10, -30, and -lS through -lOS, except 

WCC-6S and WCC-9S. These two wells were the most recently 

installed, and water sampling was completed the· first Y{eek 

in October. The procedures used during these sampling 

efforts are described in Appendix A. 

All of the water samples tested, including groundwater 

samples, 

analyzed 

round of 

samples, 

analyzed. 

duplicates, rinse blanks, and trip blanks, were 

for VOCs by EPA Method 624 by WCAS. For the first 

sampling, one sample from each well, two duplicate 

three rinse blanks, and one trip blank were 

Analysis of water samples from the second round 

included one sample from each well, two rinse blanks, and 

one trip blank. 

The groundwater analytical results are summarized in Table 

s. Analytical data sheets provided by WCAS, and 

chain-of-custody forms are attached in Appendix c. 
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The data indicate that of the 10 shallow wells sampled at 

the facility, WCC-2S, located upgradient of Tanks 15T 

through 1ST, wcc-ss and WCC-9S, both located along the 

eastern boundary of the site, contained total VOCs at or 

below 30 ppb, predominantly TCE. one well, WCC-lOS, 

contained TCE at about 80 ppb and less than 5 ppb of 

chloroform. The other six shallow wells all contained a 

similar mix of vocs, with the dominant compounds being TCE, 

1,1-dichloroethene (1,1-0CE), and 1,1,1-TCA, with lower 

concentrations of cis-1,2-dichloroethene (cis-1,2-0CE) also 

present. 

The deep well closest to the tank cluster (WCC-30) contained 

1, 1, 1-TCA at concentrations of around 50 ppb on the first 

occasion the well was sampled. Trace amounts of TCE, 

toluene, and cis-1,2-0CE were also present. When the well 

_was resampled one month later only 1,1,1-TCA was detected, 

but the detection limits were ten times higher for the other 

compounds measured in the first round of sampling because of 

a laboratory error. Samples from the other deep well 

(WCC-10), contained low concentrations of 1,1,1-TCA (1 ppb), 

TCE (2 ppb), and cis-1,2-0CE (1 ppb). The total voc 

concentration in Well WCC-10 was less than 10 ppb. 

The water quality data collected to date indicate the 

presence of TCE in the groundwater (Well WCC-10S) entering 

OAC's Torrance (C6) facility. The TCE concentration was 

measured at approximately 80 ppb, nearly an order of 

magnitude higher than the TCE concentration in Well. WCC-2S, 

upgradient of Tanks 15T through 1ST, and Wells wcc-ss and 

-9S at the downgradient boundary of the site. Wells WCC-7S 

and wee-as are located south and north, respectively, of the 

previously identified area of groundwater containing vocs. 
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5.0 EVALUATION OP GROUNDWATER TREATMENT OPTIONS 

Concurrent with field investigations performed by 

Woodward-Clyde at the Torrance facility, an evaluation was 

made of treatment options for groundwater containing 

chlorinated and non-chlorinated hydrocarbons at the site. 

It was originally the intent of Douglas Aircraft Company to 

conduct a pilot evaluation of groundwater treatment systems 

using water produced during the pump test at the site. 

However, the quantity of water produced during the pump test 

was not enough for pilot tests, and so bench scale 

evaluation will be conducted. The tests will be conducted 

on some of the systems described in the following sections. 

5.1 Description of Treatment Options 

There are many treatment systems for the removal of organic 

compounds from groundwater. Three of these systems are: 

o Activated Carbon Adsorption 

o Airjsteam Stripping 

o oxidation 

Woodward-Clyde assumed a flow rate of 50 gallons per minute 

{ gpm) and organic concentrations at the levels found in 

WCC-4S for the characteristics of the influent in this 

treatment evaluation. The effluent organic concentrations 

assumed for this evaluation were the California State Action 

Levels. 

5.1.1 Activated carbon Adsorption 

The process of adsorption onto activated carbon involves 

contacting the organic contaminated groundwater with the 

carbon, by flow through a series of packed bed reactors. 

The activated carbon selectively adsorbs chemical 
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constituents by a surface attraction phenomenon in which 

organic molecules are attracted to the internal pores of the 

carbon granules. 

Once the micropore surface are saturated with organics, the 

carbon is "spent" and must be replaced with regenerated or 

virgin carbon. The time to reach "breakthrough" or 

exhaustion is the most critical operating parameter. Carbon 

longevity balanced against influent concentrations governs 

the operating economics. 

5.1.2 Air stripping 

Air or steam stripping is a mass transfer process in which 

organic constituents in groundwater are transferred to the 

gas phase (in air/steam). Air or steam stripping is 

frequently accomplished in a packed tower equipped with an 

air blower. The packed tower works on the principle of 

countercurrent flow. The influent water flows down through 

the packing, while the air/steam flows upward, and is 

exhausted through the top. Volatile, soluble components 

have an affinity for the gas phase and tend to leave the 

aqueous stream for the gas phase. The gas phase effluent 

must be controlled. This is usually accomplished by using a 

carbon scrubber for air stripping and a vapor condenser 

followed by product-water separator for steam stripping. 

Woodward-Clyde reviewed the Ejector System, Inc. cascade air 

stripping. This system is designed to accommodate field 

changes by allowing for the addition or subtraction of 

cascade tray modules as conditions dictate. The system is 

low profile and units are typically shipped completely 

assembled. Other systems, such as the Aquadetox process, 

use the same basic principles. 
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5.1.3 oxidation 

Treatment of groundwater using oxidation is not a new 

process. ·New applications using hydroxyl radicals as the 

oxidizing agent are now available. These radicals can be 

produced by: ultraviolet (UV) light, hydrogen peroxide, 

and/or cavitation reactions. 

oxidized to carbon dioxide 

radicals. 

Organic 

and water 

constituents are 

by the hydroxyl 

Two types of oxidation systems which Woodward-Clyde 

evaluated were the CAV-OX process and the Perox-pure 

process. The CAV-OX process uses induced cavitation and UV 

light to allow oxidation to occur. The Perox-pure system 

uses hydrogen peroxide and UV light to cause the oxidation 

process. 

Representatives from each of the vendors expressed the need 

for bench scale testing in order to better estimate the 

operation and maintenance costs associated with their 

system. Such evaluations will be conducted by Douglas 

Aircraft after bench scale testing has been completed to aid 

in the selection of an appropriate system. 

5.2 Discussion 

During this alternative review, vendors contacted indicated 

that treatability studies done on laboratory scale are 

completed for a fee. .Generally this fee is charged to 

recoup analytical analysis cost incurred during the testing 

of the systems. Two types of systems will be evaluated by 

Douglas Aircraft Company for possible treatment methods fo7 

the C6 facility: air/steam stripping and oxidation. These 

laboratory tests will allow vendors to better conceptualize 

the required treatment scheme. Also, this will allow an 

analysis of capital and operation costs for each system and 

it will help to evaluate the effectiveness of the systems. 
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TABLE 1 
SLUG TEST DATA REDUCTION 

DOUGLAS AIRCRAFT C6 FACILITY, TORRANCE CALIFORNIA 

Where: 
K = Hydraulic Conductivity 
Rc = Radius of well casing in feet 
Re • Effective Radius of influence (ft) 
Yo= Initial drawdown at lime t •0 (sec) 

H = Distance from base of well to SWL (ft) 
A = Constant Based on URw 

Yt = Drawdown at time t (sec) 
Ow = Depth of well (ft) 
Depth to water(ft)- Measured 19 July, 30 August, and 4 October 1989. 

Rw = Radius of Boring in feet 
L =Length of screen of saturated thickness 

if entire screen is not saturated in feet 

t =Selected lime/drawdown semi-log plot (sec) 
D = Thickness of aquifer in feet 

(Bottom of aquifer approx. 150 feet) 
B = Constant based on URw 

WCC-4S WCC-55 WCC-75 
------

WCC-8S 

Parameter IN OUT IN OUT 

Rc 0.17 0.17 0.17 0.17 

Rw 0.42 0.42 0.42 0.42 

Ow 90 90 90 90 

DTW 69.35 69.35 69.69 69.69 

L • (Dw-DTW)• 20.65 20.65 20.31 20.31 

D • (150-DTW) 80.65 80.65 80.31 80.31 

H •(Dw-DTW) 20.65 20.65 20.31 20.31 

A 3.1 3.1 3.1 3.1 

B 0.5 0.5 0.5 0.5 

URw 49.17 49.17 48.36 48.36 

Yo 0.87 1.5 0.65 2.05 

Yt 0.28 0.33 0.16 0.61 

t 20 20 11 10 

Ln Re/Rw = 2.52584 2.52584 2.50616 2.50616 

K (ft/sec) • 1.00E-04 1.34E-04 2.27E-04 2.16E-04 

AVG K (It/sec) 1.17E-04 2.22E-04 

AVG K (CM/SEC) 3.57E-03 6.76E-03 

AVG K (Gal/day/tt2) 7.56E+01 1.43E+02 -----

--------
IN OUT IN OUT 

----------
0.17 0.17 0.17 

-----
0.42 0.42 0.42 

--
90 90 90 

68.41 68.41 70.01 
21.59 21.59 19.99 
81.59 81.59 79.99 

----
21.59 21.59 19.99 

3.1 3.1 3.1 
----

0.5 0.5 0.5 
-- --

51.40 51.40 47.60 
----- . --------· - -

0.84 1.5 0.94 
-- ----- ---

0.38 0.7 0.62 
--- ----------- --·-

20 20 20 
--------- ----

2.57881 2.57881 2.48737 
- ------ --- - -----

6.85E-05 6.58E-05 3.74E-05 
-----

6.71E-05 3.69E-05 
------------

2.05E-03 1.13E-03 ------ - .. -----

4.34E+01 2.39E-t01 

-----0.17 
0.42 

---

------·- 90 
0.01 
9.99 
9.99 
9.99 

7 
1 
--
7 

-----
1 

----

---
-------

4 
----------

3.1 
0.5 

7.60 
1.5 

--------

------·- --·-

------- --
2.48 

- ---------- .. -
3.65E 

----

----
·---------

20 
737 
-05 

------------------ -------------------- --------

) 
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Parameter 
Rc 
Rw 
Ow 
DTW 
L • (Dw-DTW)• 
D • (150-DTW) 
H •(Dw-DTW) 
A 
B 
URw 
Yo 
Yl 
t 
Ln Re/Rw = 

K (ft/sec) • 
AVG K (fllsec) 
AVG K (CM/SEC) 
AVG K.(Gal/day/ft2) 

WCC-9S 
IN OUT 

0.17 0.17 
0.42 0.42 

90 90 
67.17 67.17 
22.83 22.83 
82.83 82.83 
22.83 22.83 

3.1 3.1 
0.5 0.5 

54.36 54.36 
0.91 1.9 
0.16 0.21 

71 77 
2.64567 2.64567 

4.10E-05 4.79E-05 
4.44E-05 
1.36E-03 
2.87E+01 

TABLE 1 (Continued) 

WCC-10S 
IN OUT 

0.17 0.17 
0.42 . 0.42 

90 90 
69.51 69.51 
20.49 20.49 
80.49 80.49 
20.49 20.49 

3.1 3.1 
0.5 0.5 

48.79 48.79 
0.96 1.5 
0.56 0.83 

20 20 
2.51661 2.51661 

4.78E-05 5.25E-05 
5.02E-05 
1.53E-03 
3.24E+01 ·------

"' 

------
WCC-10 WCC-30 ---------

IN OUT IN OUT 
0.17 0.17 0.17 0.17 

··- -------··· 
0.42 0.42 0.42 0.42 

---- . --
140 140 140 140 

----
70.09 70.09 70.62 70.62 

.. 

20 20 20 20 
---

79.91 79.91 79.38 79.38 
---·-·· 

69.91 69.91 69.38 69.38 
3.1 3.1 3.1 3.1 

--
0.5 0.5 0.5 0.5 

- ------
47.62 47.62 47.62 47.62 

- --- -

2.25 2.4 1.68 1.7 
- - -· - - ------- .. 

0.39 0.52 1.23 1.36 
c --------- -------------

117 117 60 60 
--- -- ---------. --- -- -------- - -

3.19028 3.19028 3.18702 3.18702 
... ----------

3.45E-05 3.01E-05 1.20E-05 8.56E-06 
-------- -

3.23E-05 1.03E-05 
- -· 

9.86E-04 3.13E-04 
f----------

2.09E+01 6.63E+00 --- ------------ ---------------- -



TABLE 2 

SUMMARY OF AQUIFER HYDRAULICS TESTING 

Hydraulic Conductivity (gpd;tt2) 

Pump Testb 
Coefficient of 

Slug Testa Pump Test 
Storativity (S) 

Well No. Analysis Method (from pump test\ 

15 -- 460 Cooper Jacob 0.014 

25 NT NM -- --

3S NT NO - --

45 76 470 residual drawdown --

55 140 NM -- --

65 NT 970 Cooper Jacob 0.004 

75 43 970 Cooper Jacob 0.013 

as 24 560 Cooper Jacob 0.009 -

95 29 NR - --
105 32 NM - --
10 NT NR - --
30 6.6 NM - --

15,65, 75,85 - 860 Distance drawdown 0.007 
(500 minutes) 

a Slug test values included for reference, generally not directly comparable to pump test values. 

b WCC-45 was pumping well. 

NT Not tested. 

NR Not responsive. 

NM Not monitored. 
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Well No. 

WCC-15 
WCC-2S 
WCC-3S 
WCC-45 
WCC-5S 
WCC-65 
WCC-7S 
wee-as 
WCC-9S 
WCC-10S 
WCC-10 
WCC-30 

TABLE 3 

GROUND WATER ELEVATION DATA COLLECTED 18 OCTOBER 1989 
DOUGLAS AIRCRAFT C& FACILITY, TORRANCE, CALIFORNIA 

Elevation 1 Depth to Ground Water Elevation of 
Top of Well2 (ft) From top of Well Jftl Ground Water (ft) 

50.70 70.18 -19.48 
50.59 69.65 -19.06 
51.19 70.61 -19.42 
49.69 69.28 -19.59 
48.22 67.92 -19.70 
50.95 70.65 -19.70 
48.29 68.36 -20.07 
50.56 69.91 -19.35 
47.01 67.08 -20.07 
51.12 69.54 -18.42 
50.45 69.96 -19.51 
51.18 70.56 -19.38 

1 Reference: City of Los Angeles Benchmark CY-3028, datum is Mean Sea Level (MSL). 

2 Top of well is top of well casing on north side marked with permanent ink. 

(21.·A8C {C8GVQ. T2l 

BOE-CS-0071271 



TABLE 4 

RESULTS OF SOIL ANALYSES AT DAC C6 FACILITY 

I 
jl Depth Halogenated and Aromatic Volatile Organics 
I Boring of Sample (EPA Method 8010/8020, concentrations in 
I Number (feet) ppm) 

:18-6 10 0.053 methylene chloride 
I 0.011 DCA 

0.016 TCE 
0.064 toluene 
0.001 ethylbenzene 
0.009 total xylenes 

8-6 20 12 TCA 
45 TCE 
1,900 toluene 
51 ethylbenzene 
390 total xylene 

8-6 30 48 toluene 
21 total xylenes 

8-6 35 19 toluene 
6 total xylenes 

8-6 40 59 TCA 
23 TCE 
320 toluene 
2.9 ethylbenzene 
21 total xylenes 

8-6 50 0.06 1 , 1-dicholoroethylene 
0.09 DCA 
0.53 TCA 
0.035 TCE 
0.31 toluene 
0.03 total xylenes 

8-6 60 7.7 TCA 
9.9 toluene 
2.9 total xylenes 

8-7 30 0.15 TCA 
0.09 TCE 
1.7 toluene 
0.09 total xylenes 

8-7 35 1 total xylenes 

8-7 40 10 TCA 
40 toluene 
1 total xylenes 

(2L·ABC/C8G~ T3) 
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TABLE 4 (continued) 

Depth Halogenated and Aromatic Volatile Organics 
Boring of Sample (EPA Method 8010/8020, concentrations in 

Number (feet) ppm) 

B-7 40 12/10 TCA 
25/40 toluene 
<1 xylenes 

B-7 50 57 1, 1-dichloroethylene 
880 TCA 
4 1,1 ,2-trichloroethane 
41 toluene 
1.7 total xylenes 

8-7 60 20,000 methylene chloride 
600 1 , 1-dlchloroethylene 
59,000 TCA 
140 tetrachloroethylene 
450 toluene 

B-8 45 0.27 toluene 

8-8 50 0.04 toluene 

B-8 60 0.04 DCA 
0.44 TCA 
1.0 toluene 

B-8 65 0.05 TCA 
25 toluene 

B-9 40 0.03 DCA 
0.02 TCA 
0.08 TCE 
0.1 toluene 

8-9 50 0.02 TCE 
0.11 toluene 

B-9 55 0.03 TCA 
0.06 toluene 

WCC-65 75 9.4 MEK 
8.4 MIBK 
1.0 Toluene 
0.30 Butyl Cellosolve 
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TABLE 4 (continued) 

Halogenated and Aromatic Volatile Organics 
Boring Depth (EPA Method 8010/8020, concentrations in 

Number (feet) ppm) 

WCC-65 80 9.2 MEK 
.24 DCE 
2.50 MIBK 
2.20 toluene 
.08 TCE 
0.70 butyl cellosolve 

WCC-65 85 .550 MEK 
.330 MIBK 
.150 toluene 
.007 TCE 

Borings 8 and 9 sampled on 6/14/89, Borings 6 and 7 sampled on 6/13/89. 

MEK, 2-Butanone 
MIBK, 4-methyl-2-pentanone 
TCA, 1, 1, 1-trichloroethane 
TCE, trichloroethylene 
DCE, 1, 1-dichloroethylene 

BOE-CS-0071274 



WELLI.D. SAMPLE DATE 

WCC-15 03/27/87 
04/13/87* 
11/12/87 
07/13/89 
08/23/89 

WCC-25 11/02/87 
11/12/87 
07/13/89 
08/23/89 

WCC-35 11/02/87 
11/12/87 
07/13/89 
08/23/89 

WCC-45 11/02/87 
11/12/87 
07/13/89 
08/23/89 

WCC-55 11/30/87 
01/08/88 
07/13/89* 
08/23/89 

WCC-65 10/6/89 

WCC-75 07/13/89 
08/23/89 

WCC-85 07/13/89 
08/23/89 

WCC-95 10/6/89 

WCC-105 07/13/89* 
08/23/89 

WCC-1D 07/25/89 
08/23/89 

WCC-3D 07/25/89 
08/23/89 

-----

TABLE 5 

GROUND WATER ANALYTICAL DATA AT DOUGLAS AIRCRAFT C6 FACILITY, TORRANCE, CALIFORNIA 

(Concentration in ug/1) 

COMPOUND 

1, 1-0CE 1,1-0CA 1,1,1-TCA TCE MIBK trans-1,2-DCE Chloroform 

2,800 300 4,600 - - -
3,700/2.500 -I- 260/120 5,500/3.600 -I- -I- -I-

3,000 23 160 5,200 - 75 39 

900 <20 67 2,400 < 100 <20 <20 

1,500 <30 <30 2,800 < 100 <30 <30 

5 - 5 14 - - -
2 - - 4 - - -

<1 <1 <1 5 <5 <1 <1 

<1 <1 <1 3 <5 <1 <1 

38,000 - 110,000 10,000 54,000 - -
88,000 1,000 54,000 11,000 70,000 1,000 -
18,000 <500 56,000 7,700 <3,000 660 <500 

56,000 < 1,000 78,000 6,000 <5,000 < 1,000 < 1,000 

360 - 14 700 - 2 2 

1,200 - 35 690 - - -
170 <3 11 270 <20 <3 <3 

360 <5 7 410 <30 <5 <5 

7 - - 1 - - -
4 - - 10 - - -

3/3 < 1/< 1 <1/<1 13/12 <5/<5 < 1/ < 1 < 1/< 1 

<1 <1 <1 12 <5 <1 <1 

210 4 130 140 <5 7 <1 

850 <10 110 1,300 <50 11 <10 

1,100 <30 66 1,400 <100 <30 <30 

430 <5 160 240 <30 9 <5 

820 <5 130 430 <30 <5 <5 

<1 <1 <1 15 <5 <1 <1 

2/1 < 1/< 1 < 1/< 1 86/87 <5/<5 . < 1/ < 1 3/3 

4 <1 <1 81 <5 <1 4 

<1 <1 <1 2 <5 <1 <1 

<1 <1 1 2 <5 <1 <1 

<1 <1 49 4 <5 <1 <1 

<10 <10 32 <10 <50 <10 <10 

ttl • Duplicate sample also analyzed 
~ - Not D,atected (Detection limit not specified) 

0 
en 
6 
0 ..... .... 
N ..... 
en 

1~'1 AIU. I~ .b(.,il;' I 141 

-, 

Toluene Benzene cis-1 ,2·DCE . 

.. 85 -
-/·· 110/-- -

- 160 .. 
<20 <20 <20 
<30 <30 41 

6 - -
1 - .. 

< 1 ... 1 <.1 
<1 < 1 <1 

I 

80,000 .. -
140,000 - -
32,000 <500 ..:500 
56,000 < 1,000 .: 1,000 

- -- .. 
- -- --

<3 <3 10 
<5 <5 15 I 

1 -- - I 
- - --

< 1/ < 1 < 1/ <. 1 6/6 
< 1 < 1 4 

< 1 <1 12 

<10 <10 26 
<30 o;.JO 31 

<5 <5 7 

<5 <5 7 

<1 < 1 7 

<1/<1 < 1/< 1 < 1/ < 1 
00.:1 < 1 < 1 

1 < 1 1 
<1 < 1 < 1 

3 ... 1 11 
<10 ..:10 <10 
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Sand Bailer 
and Surge 
Block Time 

Well No. (min> 

WCC·6S 15 

WCC·7S 60 

wee-as 55 

WCC·9S 15 

WCC·10S 95 

WCC·1D 15 

wcc-30 320 

TABLE A· 1 

WELL DEVELOPMENT SUMMA~Y 
DOUGLAS AIRCRAFT C6 FACILITY 

Sand Bailer P~ing 
Volune P~ing Volune 
Removed "ime Removed 

(gallons> ::nin) (gallons> 

45 75 400 

100 70 500 

70 90 430 

60 70 310 

190 45 370 

40 540 1,170 

500 -- --

Total 
Removed 
(gal> Conments 

445 Water became 
completely clear. 

600 Water became 
completely clear. 

500 Water became 
completely clear. 

370 Water became 
completely clear. 

560 Water became 
completely clear. 

1,210 well was damaged by -
bailing on 7 July 
1989. well was 
repa i red on 20 July 
1989. Well was 
developed by ~f ng 
only, following 
repair. 

500 Water became slightly 
cloudy. Well was only 
~ just before 
S811Pl ing, see Table 
A·2. 
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Well No. S~le Date 

WCC·1S 7/12/89 

8/23/89 

WCC·2S 7111189 

8/22/89 

WCC·35 7112/89 

. 8/23/89 

WCC·45 7111/89 

8/23/89 

WCC-55 7/11!89 

1/22/89 

WCC·65 10/6/89 

(2:L ·ABC/C6GW3TA2) 

TABLE A·2 

WATER SAMPLING DATA 
DOUGLAS AIRCRAFT C6 FACILITY 

Toul 
Electrical Dissolved 

s_..,le Interval Conductivity Sol ids 
(gal) EC CIIIN'Ios) TDS (ppll) 

1 490 
4 560 
6 540 
8 580 
10 540 

2 1220 
4 1320 
6 1340 
8 1330 
10 1330 

15 310 
25 320 
35 320 
40 320 

10 760 
20 760 
30 760 
40 760 

10 550 
20 550 
30 560 
40 560 

10 1270 
20 1270 
30 1280 
40 1280 

15 430 
25 440 
35 420 
45 450 

10 960 
20 990 
30 1000 
40 1005 

15 380 
25 370 
35 390 
45 390 

15 185 
25 900 
35 900 
45 900 

10 1,180 
20 1 '190 
30 1,190 
40 1,190 

Tlq)erature 
pH F" 

9.0 74.5 
7.2 74.7 
7.2 74.3 
7.2 74.7 
7.2 74.3 

7.3 71.1 
7.3 71.0 
7.3 71.0 
7.3 70.6 
7.3 70.6 

7.3 n.1 
7.2 n.o 
7.2 n.o 
7.2 71.6 

7.2 70.4 -
7.3 70.4 
7.3 70.2 
7.3 70.2 

6.8 73.9 
6.7 73.4 
6.7 73.4 
6.7 73.4 

6.8 70.5 
6.8 69~9 
6.9 70.2 
6.9 70.2 

7.2 n.1 
7.2 n.9 
7.2 n.9 
7.2 73.0 

7.2 69.8 
7.2 69.8 
7.2 69.2 
7.2 69.4 

7.3 73.4 
7.3 n.o 
7.3 n.1 
7.3 n.3 

7.2 69.1 
7.3 69.1 
7.3 69.2 
7.3 69.4 

7.0 69.7 
7.1 69.7 
7.1 69.8 
7.1 69.8 
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TABLE A·2 (continued) 

Total 
Electrical Dissolved 

s.._,le Interval Conductivity Sol ids T...,erature 

Well No. s_..,le Date (gal> EC Cllllttos) TDS (ppll) pH F" 

wee- 7s 7/11/89 15 540 7.2 72.5 
25 520 7.1 72.5 
35 510 7.2 72.7 
45 510 7.2 72.5 

8/23/89 10 1180 7.1 68.8 
20 1225 7.1 69.0 
30 1220 7.2 68.8 
40 1200 7.2 69.5 

wee-as 7/11/89 15 390 7.3 72.5 
25 390 7.2 72.7 
35 380 7.2 72.5 
45 380 7.2 12.7 

8/23/89 10 880 7.2 69.9 
20 865 7.2 69.6 
30 865 7.2 69.6 
40 875 7.3 69.6 

WCC·9S 10/6/89 15 1,110 7.1 69.1 
25 1,070 7.2 69.2 
35 1,050 7.2 69.0 -
45 1,000 7.2 69.1 

WCC·10S 7/11/89 1 420 7.2 70.9 
10 450 7.3 70.3 
25 420 7.3 70.3 
35 410 7.3 70.7 
40 410 7.2 70.5 
45 420 70.5 

8/22/89 10 1000 7.2 69.1 
20 1010 7.2 69.1 
30 1040 7.3 68.-9 
40 1040 7.3 68.8 

WCC·1D 7/24/89 15 760 7.2 70.6 
75 720 7.3 71.0 
175 770 7.4 71.3 
275 770 7.5 71.1 
350 770 7.5 71.1 

8/21/89 20 760 7.4 70.1 
40 756 7.4 69.6 
60 730 7.4 69.7 
80 730 7.5 69.2 
100 720 7.4 69.7 
120 720 7.4 69.8 
135 720 7.4 69.8 

WCe-30 7/25/89 10 770 7.4 69.6 
50 760 7.2 70.2 
100 780 7.4 70.3 
200 760 7.6 70.4 
300 750 7.4 71.9 
400 750 7.6 70.2 
500 750 7.8 70.8 

8/21/89 20 710 7.3 69.5 
40 715 7.4 69.2 
60 715 7.4 69.3 
80 720 7.4 69.0 
100 720 7.4 69.3 
120 715 7.4 69.8 
140 715 7.4 69., 

(2L·ABe/e6GW3TA2) 2 
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TABLEA-3 

SUMMARY OF WELL CONSTRUCTION DETAILS 

Diameter 
Distance Depth of Screened Screen Slot of Well 

from WCC-4S* Well Interval Size Casing 
Well No. (feet) (feet) (feet) (inches) (inches) 

WCC-1S 115 88.5 78.5-88.5 0.01 2 

WCC-2S 675 90.5 70.5-90.5 0.01 4 

WCC-35 220 89 69-89 0.01 4 

WCC-45 - 90.5 70.5-90.5 0.01 4 
(pumping well) 

WCC-55 250 91 61-91 0.01 4 

WCC-6S 200 91 60-90 0.01 4 

WCC-75 160 90 59.5-89.5 0.01 4 

WCC-BS 240 89.5 60-90 0.01 4 

WCC-95 525 90 120-140 0.01 4 

WCC-10S 2,020 90 60-90 0.01 4 

WCC-10 100 140 120-140 0.01 4 

WCC-30 250 140 120-140 0.01 4 
----

* Measured from well locations plotted on site map provided by DAC. 

AUC/C .. • Ill 

Diameter 
of Filter 
Pack Filter Pack 

(inches) Material 

10 No. 12 Silica sand 

10 No. 0/30 Lonestar sand 

10 No. 0/30 Lonestar sand 

10 No. 0/30 Lonestar sand 

10 No. 0/30 lonestar sand 

11 No. 0/30 Monterey sand 

10 No. 0/30 Lonestar sand 

10 No. 0/30 Lonestar sand 

10 No. 0/30 Monterey sand 

10 No. 0/30 Lonestar sand 

10 No. 0/30 lonestar sand 
I 

10 No. 0/30 Lonestar sand I 
i 

'1 
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(2L-ABC/C6GY3·AA) 

APPENDIX A 

FIELD PROCEDURES 
AND 

AQUIFER TESTING DATA ANALYSIS 
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APPENDIX A 

FIELD PROCEDURES AND 
AQUIFER TESTING DATA ANALYSIS 

A.l GENERAL INFORMATION 

Drilling was performed by two companies: A&R Drilling, Inc. 

of Carson; and Beylik Drilling, Inc. of La Habra California. 

Drilling began on 5 June 1989 and was completed on 30 June 

1989. Soil sample borings and shallow observation well 

borings were drilled using a CME-75 drill rig equipped with 

6-1/2 inch O. D. hollow stem augers for soil sampling and 

11-inch O.D. hollow stem augers for well installation. The 

deep observation well borings were completed by mud rotary_ 

drilling using an Ingersoll-Rand drill rig equipped with a 

10-inch tri-cone drill bit. 

A.l.l Shallow Observation Well Installation 

Observation Wells WCC-7S, 8S, and lOS were constructed of 

threaded 4-inch diameter, Schedule 40 PVC casing and screen 

and set to a depth of approximately 90 feet. The 

observation wells were installed by first drilling a 

sampling borehole with the 6-1/2-inch outside diameter 

(0.0.) hollow stem augers. In general, soil samples were 

collected at near-surface, 5 feet and then at approximately 

5 foot intervals. Next, these augers were removed from the 

boring and the 11-inch o.o. hollow stem augers with a wooden 

plug placed in the bottom were used to ream out the boring 

to its total depth of 90 feet. Upon reaching total depth 

the inside of the augers were quickly filled with tap water 

and the wooden plug was knocked out of the bottom auger. 

The water was used to form hydrostatic pressure in the 

augers to help hold out. the surging sands which would 

otherwise fill up the inside of the bottom augers and 

prevent a proper well installation. After knocking out the 

wooden plug, the 4-inch diameter wells were installed ·by 
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-
inserting the casing into the hollow stem auger and allowing 

the well casing to rest on the bottom of the boring. Filter 

pack material (Lone Star No. 0/30) was poured from the 
surface into the annulus between the casing and hollow stem 

auger. As filter pack material was introduced into the 

borehole, the hollow stem augers were slowly withdrawn from 

the hole to allow the filter pack to fall in place between 
the well casing and native soil. The same procedure was 

followed in placing the bentonite plug and the volclay grout 

backfilling. 

A.1.2 Deep Observation Well Installation 

Observation Wells wcc-10 and WCC-30 were also constructed of 

threaded 4-inch diameter, Schedule 40 PVC casing and screen 

and set to a depth of approximately 140 feet. The wells 

were installed by first completing a sampling borehole using 

a wire line coring system which was 

continuous coring from 120 to 140 feet. 

system worked satisfactorily on WCC-30, 

used to attempt 
This sampling 

but had little 

success in WCC-10. After completing the sampling borehole, 

the geologic formation was electrically logged (E-logged) by 

Geo-Hydro-Oata, Inc. of Tehachapi, California. Next, the 

boring was reamed out to the total depth with a 10-inch 

diameter drill bit. 

Once the boring was completed for the casing installation, 

the drilling mud was thinned to help break down the mud cake 

formed on the sidewalls of the boring. In both WCC-10 and 

WCC-30 the mud was thinned too much on the first attempt, 

and the boring sidewalls caved in and had to be redrilled. 

The well casing was placed down the 10-inch boring ·with 

centralizers installed at five locations along its length to 

keep it centered in the boring and not laying against the 

sidewalls. Filter pack sand was placed outside the screened 

interval of the casing using 1-1/2 inch diameter .tremie pipe 
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and washing it down with tap water. A bentonite plug was 

set in the boring on top of the filter pack by pouring 

1/4-inch bentonite pellets directly into the boring. 

After allowing the bentonite pellets to settle into place 

-the remainder of the annulus was backfilled by tremie pipe 

with volclay grout up to 8 feet below the surface. The top 

8 feet of the annulus was backfilled with concrete. 

A.1.3 ·Well Construction 

The observation wells were constructed of 4-inch o.o. 
Schedule 40 PVC flush-threaded blank pipe, and screened with 

0.010-inch slotted PVC screen. Adhesives were not used. 

The shallow wells were installed with 70 feet of blank -

casing and 30 feet of screen. The deep wells were installed 

with 120 feet of blank casing and 20 feet of screen. The 

well screen was filter packed by pouring or treming the 

filter material into the borehole from the surface. A 

filter pack material of Lone Star No. 0/30 sand was selected 

based on a field sieve analysis. Filter pack analysis and 

design procedures are discussed in Section C.4. The filter 

pack was placed from the well bottom to about 5 feet above 

the top of the well screen. 

An approximately 5-foot thick bentonite pellet plug was 

placed on top of the filter pack, to minimize movement of 

fluids through the annular space. In addition, volclay 

bentonite grout was placed in the _annulus from the top of 

the bentonite plug to approximately 8 feet below ground 

surface. A concrete plug was placed from the top of the 

volclay to the surface, to minimize seepage of surface 

fluids into the well and to provide strength to the 

backfill. The top of the well casings were completed 3 to 

6 inches below grade with a waterproof locking well cap and 

protected with a moisture resistant steel traffic-rated 
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. 
Christy box. Figure A. 0 is a schematic of the general 

observation well design. Appendix D presents the boring 

logs and graphic well construction details. 

A.1.4 Soil Borings 

Four soil borings, B-6 through B-9, to collect soil samples 

for chemical analysis and lithologic logging, were completed 

in the vicinity of the underground tank cluster, 1ST through 

1ST. Each boring was completed to a depth of 65 feet. 

Soil sampling as described in Section A.2 was completed in 

each boring just below the surface, and at 5-foot intervals 

to the total depth of each boring. 

A.l.S soil Boring Backfill 

Soil borings B-6 through B-9 were backfilled with silica 

sand and bentonite powder, at a ratio of 4 to 1. The top 1 

to 2 feet of the borings were backfilled with asphalt. 

A.2 SOIL SAMPLING 

Soil samples were collected at 5-foot intervals in the soil 

borings and the shallow well borings to make observations 

regarding subsurface stratigraphic conditions and the 

presence of contamination, to perform field headspace tests, 

and to conduct laboratory analyses. Soil samples were 

collected using a modified California sampler that contained 

four brass tubes. The brass tubes were filled by driving 

the sampler 18 inches into undisturbed soil with the drop 

hammer. 
12 inches 

The number of blows required to drive the sampler 

was recorded on the boring log and used to 

evaluate the density or consistency of the soil. 

Additional soil sampling was completed for logging purposes 

only in the deep well borings beginning at 120 foot depth 

BOE-CS-0071293 



A-5 

and continuing to 140 feet. This sampling was performed 

using a wire line coring system which had a 2-inch diameter 

by 5-foot long split barrel sampler. 

A.2.1 OVA Beadspace Measurements 

In general, one brass tube from each sample was extruded and 

placed into a sealable plastic bag. The bag was sealed and 

after approximately 5 to 10 minutes, an organic vapor 

analyzer (OVA) probe was inserted into the bag, and the 

vapor concentration in the headspace was measured and 

recorded on the boring log. 

A.2.2 Soil Sample Preparation 

One to two tubes from the soil · sampler were prepared for 

laboratory analysis. The ends of the tubes were covered 

with aluminum foil, plastic end caps, and sealed with 

electrical tape. Soil samples were labeled with the 

following information: 

0 Project number 

0 Project name 

0 Boring number 

0 Sample number· 

0 Soil depth 

0 Date 

0 Sampler's initials 

The soil samples were then sealed in Ziploc plastic bags and 

placed on ice in an ice chest. All of the soil samples were 

delivered to West Coast Analytical Service, Inc. in Santa Fe 

Springs, California for analysis. Chain-of-custody 

procedures, including the use of sample identification 

BOE-CS-0071294 



r 
A-6 

labels and chain-of-custody forms were used for tracking the 
collection and shipment of soil samples. Copies of the 
chain-of-custody forms are presented in Appendix c. 

A.2.3 Drilling Residuals 

Drill cuttings from the soil borings and the shallow well 

borings were placed in Department of Transportation (DOT) 

Class 17H 55-gallon drums, and the contents of the drums 

were labeled using a permanent ink marker and a 

spray-painted inventory number corresponding to an inventory 

list compiled by the field engineer. The drums were sealed 

and stored inside the facility hazardous waste storage area. 
Drilling mud and soil cuttings produced during installation 

of the two deep observation wells were pumped into separate 

roll-off bins next to the wells. Douglas Aircraft was 

advised of the locations and contents of the drums, and the 

need for proper management of the drill cuttings. 

A.3 PIILD OBSERVATIONS 

Observations by Woodward-Clyde Consultants' personnel during 

the drilling, sampling, and well installation operations 

were recorded on boring logs, as presented in Appendix B. 

These observations related to visual soil classifications, 

geologic and stratigraphic sample descriptions, observation 

well construction details, sampling efforts, OVA 

measurements, and other pertinent information. 

A.4 liLTBR PACK ANALYSIS 

The selection of the proper filter pack material and well 

screen slot size is essential in collecting a sediment-free 

or low sediment content water sample. In all observation 

wells, soil samples were collected for sieve analysis. 

Filter pack design calculations were made based on the grain 

size distribution of these finest grained soil samples 
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collected within the designed screen interval and below the 

ground water table. For observation Wells WCC-10, 30, 7S, 

as, and lOS the depths of the samples analyzed were 123, 

122, 75, 75, and 80 feet, respectively. 

Soil sieve analyses for selection of well screen slot and 

filter pack size were conducted in the field. Each soil 

sample was heated with a portable propane stove to evaporate 

water from the soil. When the sample was dry, it was 

weighed on a scale to the nearest gram. The soil sample was 

then poured into the top of an eight sieve stack and shaken 

for approximately 5 minutes. The sieve sizes used in the 

analysis are shown in Figure A-1. The soil retained in each 

sieve was weighed and the cumulative percent retained was -

calculated for each sieve. The gradation analyses for the 

wells are illustrated in Figures A-1 through A-5. 

A well design using a Lonestar No. 30 sand filter pack and a 

screen slot width of 0.01 inches (10 slot) was used for the 

five wells based on the gradation analyses. An ideal 

gradation of filter pack and screen slot width are plotted 

on Figures A-1 through A-5 along with the actual material 

sizes used. These ideal sizes were calculated using the 

well design formulas presented in "Ground Water and Wells" 

by Driscoll, 1986." A commercially blended filter pack 

material was then selected that best matched the calculated 

filter pack curve, since custom made filter pack materials 

were not readily available. The grain size analysis curves 

for Wells -10, -30, -7S, -as, and -lOS were similar, and the 

soils were classified as silty sands to sandy silts. This 

lithologic classification also correlated with the field 

descriptions of wcc--10, -30, -1s, -2s, -3S, and -4S. 
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A. 5 WELL DEVELOPMENT 

Observation Wells WCC-7S, -as, -lOS, -10, and -30 were 

developed by Howard ?umps, Inc. of Barstow, California. 

Development occurred on 5 through 7 July 1989. During this 

development WCC-10 was damaged by breaking the bottom plug 

out of the well while bailing. Due to the formation 

conditions, sand surged up about 8 feet into the casing. 

This damage was repaired on 20 July 1989 by filling the well 

casing with drilling mud and then bailing the sand out of 

the bottom. Then a 2-foot plug of bentonite clay was set in 

the bottom of the well by pouring dehydrated bentonite 

pellets down the well and allowing them to hydrate. Once 

the pellets had hydrated, and formed a new bottom plug, the-. 

well was redeveloped. 

All of the wells were developed, first by bailing and 

surging, to remove the maximum amount of sediment possible. 

Next the wells were pumped by submersible pump to remove a 

large volume of water and assure the ground water around the 

well was formation water which had not been affected by the 

well installation. The two deep observation wells, wcc-10 

and -30, required a greater effort in their development 

because they were installed using mud rotary drilling. In 

Table A-1 the development times, and the ground water 

volumes removed during development are presented. The water 

removed from each well was observed to become clearer during 

development and was completely clear upon completion of 

development. Water removed from the wells during 

development was stored in one large, steel, temporary 

"Baker" storage tank on site near Building No. 41, prior to 

treatment and discharge. 
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A., GBOUNp WATER SAMPLING 

Two rounds of ground water sampling were completed from all 

ten of the observation wells. on 11, 12, 24, and 25 July 

1989 the first round of sampling occurred (the two deep 

observation wells were sampled on the later two dates due to 

the damage of WCC-10), and on 21 through 23 August 1989 the 

second round of sampling was completed. 

Prior to beginning sampling procedures the static ground 

water level was measured in each well to the nearest one 

hundredth of a foot using an electronic well sounder. Then 

each well was purged, to remove possible stagnant water, by 

evacuating a minimum of three casing volumes of ground -

water. This was accomplished by bailing the well with a 

3-1/2-inch-diamter PVC bailer attached to new polypropylene 

rope. The exception to this was the purging of WCA-10 and 

-30 on the first round of sampling only. These wells were 

purged by setting a submersible pump in the well and pumping 

a large volume of water for a final effort in development. 

Throughout purging, and just prior to sampling the wells, 

pH, electrical conductivity or total dissolved solids, and 

temperature were measured and recorded for the evacuated 

ground water (Table A-2). These measurements were made to 

confirm that the wells were purged sufficiently. Sampling 

was done with a 1-1/2-inch-diameter Teflon bailer suspended 

from a monofilament line. Water samples were collected from 

each well in two 40 ml VOA vials. 

In addition to water samples, bailer rinse samples were also 

collected in two 40 ml VOA vials for each well prior to 

collecting the water samples. The rinse samples were 

collected for possible analysis to confirm the sampling 

equipment was satisfactorily decontaminated. 
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The water samples, rinse samples, and two 40 ml VOA trip 

blanks for each sampling round, were packed on ice in a 

portable chest immediately after collection. Samples were 

delivered on the day following collection to West Coast 

Analytical Services. Chain-of-custody procedures, including 

the use of sample identification labels and chain-of-custody 

form, were used for tracking the collection and delivery of 

the samples. The chain-of-custody form is presented in 

Appendix c. 

A.7 IOOIPMINT DECONTAMINATION PROCEDURES 

Soil and ground water sampling equipment was decontaminated 

between sampling events using the following procedure: 

1. Brush-assisted water rinse to remove soil and mud (soil 
sampling only) 

2. Water wash with Liquinox 

3. Deionized water rinse to remove Liquinox 

4. second rinse with deionized water 

s. Dry with paper towels (soil sampling only). 

Prior to use at the site, the brass tubes used in the 

modified California sampler were cleaned in WCC's laboratory 

by washing sequentially in dilute sulfuric acid, Liquinox 

and water, and deionized water. The tubes were then air 

dried, and stored in sealable plastic bags prior to use at 

the site. New end caps were carried to the site in sealable 

plastic bags. 

Drill augers or pipes, pumps, bailers, surge blocks, and 

cables were all steam cleaned prior to working on each 

boring or well. Steam cleaning was performed by the 

drilling companies on the facilities steam cleaning pad. 
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A.8 SLUG TilTING 

Slug tests were conducted on observation Wells WCC-4S, -ss, 
-1s, -ss, -9S, -lOS, -10, and -30 on 19 July, 30 August, and 

4 October 1989. Slug testing is a relatively quick and 

cost-effective method of measuring actual field hydraulic 

conductivity (K) values. Slug test derived hydraulic 

conductivity (K) values are not as accurate as aquifer pump 

test derived values, however, they are useful in preliminary 

calculations and in identifying large anomalies in hydraulic 

conductivity (K) values. 

Slug tests only measure the average horizontal hydraulic 

conductivity (K) in the immediate vicinity of the well. In­

comparison a pump test stresses the aquifer at a greater 

radial distance, and as a result, a more representative 

hydraulic conductivity value (K) is obtained. 

The slug tests were performed using the following equipment: 

o DL-120-MCP Envirolabs data logger with a 25 psi 
pressure transducer 

o one 3. 25-inch diameter x 39-inch-long sand weighted 
mandrel with a 1.4 gallon volume 

o Steel tripod and polyethylene rope 

The weighted mandrel was used with the tripod and rope to 

simulate ·a sluq of water beinq inserted and withdrawn from 

the well. The pressure transducer and data logqer recorded 

the subsequent drawdown and recovery water level 

measurements of the well. One cycle of drawdown and 

recovery was performed on each observation well. 

Data from the sluq tests were evaluated using the 

Bouwer-Rice method (June 1976) for calculatinq hydraulic 

conductivity (K). Bouwer and Rice developed a procedure 
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that·considers the effects from partially penetrating wells, 

the radius of the gravel pack, and the effective radius of 

influence of the test. 

The Bouwer and Rice method entails solving the following 

equation: 

Where: 

K = hydraulic conductivity 

re - radius of well casing 

R, = effective radius of influence 

rw -= radius of the well boring 

L = length of screened interval or saturated thickness 

t 

Y, 

if entire screen is not saturated 

• arbitrarily selected 
semi-log plot 

time from drawdownjtime 

= initial drawdown at time t = 0, from drawdown/ time 
semi-log plot 

= drawdown (distance between water level in well and 
static water level) at selected time (t) from 
drawdownjtime semi-log plot 

The term R,lr., which is a function of the radius over which 

the drawdown in the well is dissipated, was solved using the 

following equation: 

[ 
1.1 A+Bln[(D-H)Irw]J-

1 

ln(R,Ir.,) - ln(Hir.,) + Llr., 
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Where: 

H = distance from base of well to Static Water Level 
(SWL) 

L = length of screen (or saturated thickness if entire 
screen is not saturated) 

D = thickness of aquifer 

A = constant based on value of L/rw 

(see Figure A-22) 

B = constant based on value of Llr w 

(see Figure A-22) 

The test data were plotted on a semi-log diagram of drawdown 

(Yt) versus time (t), drawdown being logarithmic (see 

Figures A-6 through A-21). The data should generate a 

straight line, although a flat "tail" is frequently 

observed. A drawdown (Yt) is recorded for a selected time 

(t) within the straight line segment of the plot. Yt and t 

are used in solving the equation for K. 

The Bouwer and Rice method makes the following assumptions: 

1. The aquifer is of constant thickness. 

2. The soil. is homogeneous and isotropic. 

3. Flow is horizontal in the aquifer. 

These assumpti9ns are judged to be generally reasonable, 

recognizing that variations in aquifer thickness and 

anisotropic conditions will have an influence on calculated 

results. 

A.9 PQMP TIST 
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The pumping well, WCC-4S, was selected because it is 

centrally located to the surrounding observation wells. In 

addition information collected during slug testing indicated 

the well would have a relatively high yield. Wells ·WCC-15, 

-45, -6S, -7S, -8S, -9S, and -lD served as observation 

wells. 

Details of the well design for the existing ten shallow 

observation wells and the two deep observation wells are 

summarized in Table A-3. Depth of groundwater and distance 

to the pumping well is also included. Fiqure 2 shows the 

locations of the wells. 

A 1-1/2 horsepower submersible pump was used to pump water 

from WCC-45. The pump was switched on at 12:00 p.m. on 

20 December 1989 and allowed to pump at 13.3 gpm for 

16 .hours and 30 minutes. At this rate the water level was 

nearly stable at a drawdown of approximately 6 feet. 

The evacuated groundwater was stored in two 21, ooo-gallon 

transportable steel storage tanks. Storage requirements 

were estimated based on well development activities which 

indicated a maximum pumping rate of 4 to 5 gallons per 

minute. Assuming a pumping rate of up to 10 gallons per 

minute, Woodward-Clyde initially ordered one storage tank 

and fiqured if and when a second storage tank was required, 

it would be more than 24 hours after the pumping began. 

Because the pumping rate was greater than 10 qpm the second 

storage tank would have been needed before the tank rental 

company could respond to our request, if the 13.3 gpm 

pumping rate was sustained. Therefore, the flow rate was 

reduced to 8.5 qpm for 4-1/2 hours. After the second tank 

was delivered to the site, the flow rate of 13.3 was resumed 

and maintained for the remainder of 30 total hours of 

"pumping". The overall time weighted pumping rate was 
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approximately 12.6 gal/min. The pump was switched off at 

6:00 p.m. on 21 December 1989. Measurements in the pumping 

well and all the monitoring wells continued until WCC-45 had 

recovered 99 percent of its maximum drawdown, two hours 

after the pump was shut off. 

Water was pumped to the surface and approximately 400 feet 

horizontally to the storage tanks. The volume of water 

pumped out of WCC-45 was measured by an in-line totalizer. .~ 

A total of approximately 28,000 gallons of groundwater was 

evacuated. 

Five of the monitoring wells WCC-45, -15, -75, -as, and -10 

had pressure transducers installed and connected to one of 

three Terra 8 data loggers to automatically measure and 

record the depth to groundwater. In addition, 

Woodward-Clyde measured the depth to groundwater on regular 

intervals in all of the observation wells except WCC-15, 

-45, and -10. This task was performed using a Solonist 

electric well sounder. In addition barometric pressure 

readings were collected at regular intervals throughout the 

pump test using a Swift, Model 477 barometer. 

The data from each well showing a discernable reaction were 

analyzed using one or more of the following techniques: 

Recovery (Residual Drawdown) plot, Cooper-Jacob 

Time-Drawdown plot, and/or DistancejDrawdown plot. A 

summary of the results is previously presented in Table 2. 

Slug test values obtained earlier are included for 

reference. 

The nearly instantaneous initial drawdown and the subsequent 

constant drawdown with time, precluded any valid analyses of 

the pumping stage drawdown in the pumping well WCC-45. 
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Nevertheless the recovery data for the pumping well which 

did appear valid was analyzed using a residual drawdown 

plotting technique. 

This technique utilizes a semi-log plot of the residual 

drawdown (in feet) vs. the ratio of t/t' (see Figure A-23) 

where: 

t = time since pumping started 

t' = time since pumping stopped 

The differential change in water level (~s)is thus obtained 

from the plot and used in the equation: 

where: 

K = 

Q = 

tis -
b = 

Hydraulic conductivity in qpd/ft2 

Pumping rate, in qpm 

Differential change in water level during one log 
cycle of time, in feet 

The aquifer thickness (20.65 feet at WCC-45) 

( 1) 

Data for the observation wells WCC-15, -65, -75, and -as 

were analyzed using the Cooper-Jacob Time-Drawdown technique 

as shown on Figures A-24 to A-27. A calculation of ~ (from 

the well function, Driscoll 1986) showed the technique would 

be appropriate in general. A DistancejDrawdown plot shows 

the change in drawdown as a function of distance from the 

pumping well. The equations used and the calculations are 

shown with the plot. Analytical methods used are discussed 
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in the literature (Driscoll, 1986; Walton, 1987). The 

fundamental equation for hydraulic conductivity is identical 

to Equation (1) above. Other equations include: 

T= Kb (2) 

and 

(3) 

where: 

T 

K 

b 

s 

= Coefficient of transmissivity, in gpd/ft 

= Hydraulic conductivity in qpd/ft2 (Equation [1]) 

= Saturated thickness of the aquifer tested in feet 

• Storage coefficient (dimensionless)· 

= Time, in days, of the intercept of the extrapolated 
drawdown curve at zero drawdown 

r • Distance, in feet, from pumped well to the 
observation well where drawdown measurements were 
made 

These plots allowed the calculation of both hydraulic 

conductivity, and storage coefficient according to Equations 

(1) and (3). The method of plotting and the calculation are 

shown on Figure A-28. 
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t :o C .. AYEY SiLT (C..-ML). 

t 
35~ ~ 

ProJect: DOuGi..AS o~.1RCRAFT COMPANY TORRANCE 

Project No.: 8941863J 

q .~83 ~ 
I 

I 
.. 
• 1 

-i 

LOG 

SAMPLES 
I .0 VA. (ppmll 

I I 
I I -1 

i ~: ~ §1 
I 

" I 
"" :. ., :c 
~ 

Q. 
'll 

11 000 

13 000' 

11 000 

7 000 

5 000 

000 

.;;,: 

<: :;) ... 
::c , 

i 
iJe::::. 
I 

I 
I 
I 
I C8' 5 

I 

10 0819 

10 

10 

10 

10 

I 

' 

08241 

I I Strong 
odor 

i 
I 

09oo
1 

' 
I 
I 

09101 

I 
iEnc0ur. te·e~ - <-'~ 
lof ·s.!:ca s.:r~ :~.j 

091 7ilbentonite :;c .... :e· 
It •s ::lrooc::;,· 1 :~-e 

,bacKfill "'C~e~ :::· 
~~~;: 9ca ;c::e~: 

10. 09251 

OF BORING 
fl_g 
8-2 

WOOOWARD-Cn'DE: COSSl:.7A:• ~ 

BOE-CS-0071333 



I .: ~---------------------------------------~--~~---------------------:----
~.--------------~~ 

~ SAMPLES -1 I I 
~ 

I -
I =-:.; 

c 

I 
I 
I 
I 

' 
~ 

~ 

-

DESCRIPTION 

-·e'• soft. ·1ery motst. ~.ive brown, SILiY 

c::_.:. • :o ::;:...A"'EY SILT (Cl...-ML) 

• ·'='! so':. s:::tL..roted w1tn cremicals. olive 
-::-:w~ :0-l'JCY S:L} (.ML) 

..:.• 
45-

1ron c•iae stains ar.d root holes. 

I 
I 

T 
"t 

...... 
+ 
.. 
I ... 
-
+ 

t 
T 

l 
+ -1 
I 
"t 

• : e,se. mo•st. Olive brown and yellowish crownt 

~ ~:)~tleC. SILTY 'ine grained SAND (SM), iron T. 
_:. o .. ae stain.ng and trace of clay. . 

50-

I t ..j.,... ____ _ 

+ Jense. moist. yellowish crown, fine grained r SAND (SP-SM), micaceous. 

T 

'551 -~ 
I t 
I T 
i + I _.r ____ __ 

t "'ore. very moi~olive to oiive brown, SANOY 

I T SILT (ML). (SILTSTONE?). micaceous, with • 

!6Q+·ron oxiae stoming. -~ 

I 

Becomes more sandy, grading to SILTY 

SAND (SM). 

~Bottom of Boring ot 66.5 feet. 
l. 
' -r 
l. 
I 

I t 
,(Q~ 
I t 

\ i 
t 

I 
l. 

'75-+-
1 
t 
+ + 
+ 

--

--

~ ~ 
c.J 0. VA. (ppm) QJl :: 

Cj I j ~ -~ " • = ~ ~ I _;. ] ~ ~ 
Q :..Jo:X Q.s:so ~~ ~e ~.o:ol 

!):~~l:i:t:.a:Ju ::n1:~10::l:::, 

REMARKS 

::2 
Cj 

9 
g 
e:: 
:J 

I t I 
T 

.t. l-

--t- 9 ~ 30 ~ 000-. 1 0 t ~ 
I (".g,s· 
''-' ~ 
I 

T 
+ 

lO~ 23iOOO-+ 10 0950 

t"'"'"1 

-~ 11 X 44 ooo+ 1 o o9ss 
~ 

-~12 ~ 33 000-+ 10 1013 
~ 

~ 

-~13 ~ 42 000-+ 10 1024 
~ 

~ 

,........, 

-~14 X 39 ooo+ 1 o 
"--' 

1039 

ProjeCt: DOUGLAS AIRCRAFT COMPANY TORRANCE 

ProJect No.: 8941863J 
CONT. LOG OF BORING 

B-3 
WOODWARD-CLYDE ::ssL·L:A~~-

BOE-CS-0071334 



8dR,:>;C 
LOCATIO'< E:LEVAt!ON A · IA."'D DATUM pprox1mately 51 Feet above MSL 

DATE ~ • ~ --

· DRIW~G :\1::: -:-5 wi :""' 3- ~ ::n C.: .. r. S . .:... !CdMPLft!ON E~L.IPME'JT IDEPTH (fl) 66.5 
!FISISHED '::- ~-- ~ 
.ROCK 
DEPTH (ttl 

g 1DIAMETER Or 
WEU. (I~ l 

:-;o GF DIST ·~ CS 1ST 1 4. 1CORE r: , LOGGED BY 
....;::O~A;-;;\!~?'iS:..=E=-S----;;-;-;:;::;-;;;------==-==::------,-.,.--,=::----=---_;' ;=l Gi S e S r-> C 'I 

• CHECKED BY 

''iATE:R F!RST COMPL ,2~ HRS 
:::r~E ~t; 

_:y 

:::>-

DE:::'CRIPTIO~ 

=:.:::::.-'eS _..,Ct~ 1 ed -NJt~ rron OX!de Steins 
~· _ ::. cc~ s~:ins a; ce::~ooseo roots 

• ~..o:::r:. ~:~s:. oork ye!low,sh :>rown, SiLTY 

+ 
+ 

10-

t 

+ 
...L 

i .. 
: + 
I ,!. 

T 
or 

J_ 
+ 

~15-'~------------------------~--~--~ 
: 1" '"':::r:::. ~:;,st. ~ark yeliow,sh :Jrown, SANOY 

..... S·L-:- (ML) 

20~ 
I + 

+ -
T 
T 
' ... 

:.,5 _i .... . 

I + 
I "t" 

+ 

; .. .. 
l + 
I t 

-r-

-r 

30 -T~. _M_e_d-,u-m_._d_e_n_s_e_. -m-o-,-s-t.-o-li_v_e_b_r_o_w_n-.-=S-IL~T~Y~---r-
7 fine gro1ned SAND (SM). 
T 

I 
i i 
: . .,5 + 
,'-'- -r-
' ProJect: JCUGi..AS AIRCRAn COMPANY TORRANCE 

! Project ~o : 8941863J 

I 
80 20 : ~ 49 i 

I 

20 1155 
r-

-r- 3IX 32 go 
~ 

20 1202 

r-
-r-5IX24 110 20 12o9 

r-

~ 

__ 6 ~ 17 120 20 1215 
~ 

~ 

I 

I 
I 

RE\!ARK.S 

-r- 7[X 27 0001 20 
~ 

1224 Strong cl'1e~.c: 
odor 

~ 

-r- 8 X 24 ooo~ 20 

LOG OF BORING 

1231 i 

Ftg 
8-4 

WOODWARD-CLYDE CO~SL"LTA:-.-:'·. 

BOE-CS-0071335 



~~ 
" ' 

I .: i 
S2 
0 g 

I~: DESCRIPTION 
~I ....., - I

Q 
t; 

'J-:-: ~~· ~e,..se. mc.st. ~~ive ~rown, Sil... •y 

• ·- ~ ;·: ~ee~ 3~NC 1 SM) 

-+0~:. ~: s:. :::·~ ,e :o..,·sr :J~own. SiLTY 
-c~A.v 'CU. (SiL.7'~ ::...:.vSTONE?). ~~caceous. 

: w1tr' .r:n oxice soo:t'ng ana hatrlike ~oat 

45..:...... 
_:' 9ecorres olive color. 

.. 
T 

1-

r 
t 

I 
i 
f 

'

1. ~J1um .de!"se. moist~ottled w~olive gray t 
! t :Jncl yeilow1sh brown. SILTY fine grained SANDT 

'50~(SM). w1tn trace of clay and 1ron oxide _1_ 
t stam1ng. 

T 
t 

T 
-+-
' l 

-

-,55-T-. 
t 

Becomes medium grained with abundant -~ 

Sl'lell fragments. strong HCL reaction. -+ 

I .. -~·----------------------------------4 60+ Very st1ff to hard. mo1st. olive brown, 
l SANOY SILT (ML). (SILTSTONE?). 

1 
+ 
1 Me~:ium ce.,se. moist-:-olive gray, SILTY fine 

, "7" grainea SAND (SM-ML). very micaceous. 

'ss.;-
+ 
-r 

--
-

RE.\L~RKS 

I ! 
I 

I I 

I I 
' 

I 
I I 

2J : 24CI 

i 

I 

~ 251 

~ __ ,,IX 2o ooo.. 20 1304 
I--

1316 

1329 

1342 

---~--.~~---~~~~------------r-----r----4---~---~---~~----4-------------------i -Bottom of Boring at 66.5 feet. 
T 

I T 

)_0 t 
,( ~ 

' 1 
1-
+ 
.;. 

t 

i • 
I I 

I 
I 

+ 
..:.. 
' 

I ~ 
I ... 
i ProJect: : 
I ProJect 

DOUGLAS 

No.: 
AIRCRAFT COMPANY TORRANCE 

8941863J 

-
--
-

-~ 

CONT. LOG OF BORING ~ ----' 

t:',a 
l "'':' 

8-5 
WOODWAR:::>-CLYDE ::sst..:.::-~s":.' 

BOE-CS-0071336 



r 
8oR!SC 
LOCATIO~ 

. DRIW~G A v ~ 
AGESCY '""' ' 

TYPE: oF' 
WEL:. CAO::[SG 
TYPE srzE OF 
SA\0 PACK 

! r. c. 

CJ., - S ~-
scREE~ 
PERFORATIO~ 

; tWbvt~~liM Approximately 51 Feet above MSL 

, COMP!l:ttoR -- <=. , ROCK 
'DEPTH (ft) 00. ~ DEPTH (ft) 

DIAMETER OF ;;~ DIAMETER CF 
BORISG ( m ) . WELL ([~ i 

CORE \o )f DIST - t.:l"DIST _ U--, . LOGGED BY 
SA.~IP!...ES · p r-• 

CHECKED BY 

..:;_";,:.._..;.:..:-,;.,;::~?.;=-----,r=-=r-;::;R""s:;;-T-----c=o=,...,M. -=p-=-L------=-2-4H'""=RS ___ _; . ._)Ices.~. en 
:EP::-: · ~t.1 ~ ~~'l'::S 

DE3CRIPTIO\" 

- ·=,.: s: ••. ,..,..,:·st .• e,.v :cr~ ::r~Nr., S~~..JD,. 

• ~-;. ·~ _:_:, >111tr1 '"COt r-:o1e5 

- - ' :]-

- ~~""se. f"T''C·S~. yetlowtsn :;rown, CL.A ~::: T' 

~ ;r:J1r'1e<J SAND (SC). 
f:ne 

--t 
~ 

-.. 
~ 

' ~ 
t 
t 

-:- ,-::r-::, mc·st. dcrK ::Jrcwn. S1L iY CL.A Y (C1...), t 

.. 
I 

.. 
+ t 

S A:\1PLES 
10. VA. ( ppmJ! :£ : 

=;..... 
I ... i 1> 

~IS C I -:1 " ;:::.351 .. !. 
'f- =w: ~ 'f: 

47 

! ' ~ 

~ ~ -
·- ._. 

:=:... ·-­. -- ·~ 
~ 'Y 

: w1th rcot no1es. t 

:10-- ~ t -
t 

42 12 0806 

+ 
15-

11 45 12 

-- -- -- -- --
... erv st:ff, moist. cork crown, SILTY CLAY (CL 
: Nltn no,rlike root noles. 

20~ -~ 
21 20 12 08201 

+ I 
-- -- -- I ._ 1ery st1ff, 1'1r'1oist. dark brown, SILTY 

7 ·.:::..AY (CL) witn ncir11ke root holes. 

+ 
T 15 42 12 .. 08261 

25~ -~ 

-- -- -- -- --
~ very stiff to hard, mOISt, dark olive brown, 

~SILTY CLAY (CL), with calcareous nodules 

..!. JnO hairlike root holes. 

+ -
~30 -t- +- 26 58 12 08.3.3 

! T 
! ~ 

~ -- -- -- -- --
~ /ery cense. mOISt. dark olive :Jrown, SILTY 

: ':""e gro~neo SAND (SM). with large colcoreousr 
~ n.:Cu1es t 86 68 12 C841. 

35- ~ I 

ProJect: :G~,.;Gi...AS AIRCRAFT COMPANY TORRANCE I 
LOG OF BORING 

.-, F•o ...... - .... 
ProJect No.: 8941863J B-6 

WOOOWARD-CLYD:: CO~SL:.T.>.> 

BOE-CS-0071337 



:;-; .. 
.!! 

I- DESCRIPTION ::... 
i ~ 

moist cor~< olive :)rown ~il · Y , 

SAND (SM), with Iorge 
:: ::~~-:-us "0Cules. 

t -=:: J -~~s ::,' "~Crd, moist. Ccr~< olive crown. T 

_ s.::; ::~y. t 
-t-
t 

+ ..... 
+ 

~;5t:ff to ""crd, moist. olive, SANOY~ 
- .CL.\ Wltn iron ox:ae stains ana cotcoreous r 
.: ~~<::~les ;sc~onq .'"iCL React1on) ...,. 

'4-5: - - - - - - _j 
:- Mecl;~m ::er se. mo. ist. .:>tive gray and yellow~shi 

- orQwn MOttled, SILTY fine grained SAND (SM)T 

..:. ', s;: ;, Wltn 1r0n ~X Ide Staining, miCOCeOUS. + 
: t 

T .. 
150-

T 
1 .j. 

I t 
! 
I .. -I H . T 
1
5

_ T 
: OT 
I~---, t 'lery dense, moist, yellowish brown, medium 

Becomes dense. medium grained with 

cbundan t iron oxide, calcareous nodules. 

and snell fragments cemented. 

T grainea SAND (SP) 
r 
T 
+ 

i 7 
1 60~ -1-

! 1 
I ' 

: ... ...tar:;,-moist. olive. SANOY SILT (ML), 

I r ISIL TSTONE?), micaceous. 
I -------- -- -- -- -- --

1- Dense. moist, yellowish brown, medium grained 

j :SAND (SP) 
! 6 5 .L /['-)e_n....:s:....e-. ...:.m_o_i s-t-. -o-,-~v-e-. -S~I-L""T:-Y-fi_n_e_g-ra_i_n-ed--..\ -~ 

I +-1 SAND (SM) L 

T Bottom of Boring at 66.5 feet. 
I 

70_!_ 
I .. 

-~ 

t 
t 

t 
+ 

i ... 5 t 
I( j 

I 

I 

.. 
~ 
~ 
+ 
r --

l 
t 
T 

S:2 
~ 
0 
...l 

2 
-: 

0 
q 

z SAMPLES i -;-1 0 e:: 
"-J 
...l 

...,:C.. 
I 0 VA (ppm~ if~ 

- 1 ull -gl~~~ ....: ::E , .. "•=.,"' ... ::.i:=-'1 
~~oc 0 . ~ . ..2 g ~ ~ i e 1 '- ~ 
~::_;_;I .:5-, ,:c.,; = ~ :l Co:) I.::::. :::: I 

I 
I 

z 

T 

I 
I 

I 
' + 

I -+ - I 1 I 

; 9 ~ 39 1'"'"' 12 :EJ.3 
-r I "--' 

f I 

I : 
I 
i 
I : 

I 

t I 
I 

I i ~ k- I 

_t_1 o[X 29 230 12 ! J857i 
I 

~ I 
I 
I 
I 

X 24 _,_ 11 c __ .. 12 0912\ 

"""'"' 

-!-12 R 35 000-4 12 0925 
~ 

~ 

-I-131X 85 000-i , 2 0934 
~ 

~ ~ 

_,...., 4x 35 000-+ , 2 0952 

"""'"' 

-I-

I 
I 

I 
I 
I 

RE~fARKS 

-

; Pro Jec: t: DOUGLAS 

Project No.: 

AIRCRAFT COMPANY TORRANCE 

8941863J 
CONT. LOG OF BORING 

.... 
oo1(7 
'''::> 

8-7 
WOODWARD CLYDE CG\;5lL7AS" 

BOE-CS-0071338 

"';':! 



r 

DRIW~G rvc:- . - w::,... 3- r-:r J.:;., ~.SA !COMPLETION 66 - !RoCK 
E~CIPME:'-<T ~ .. ~ . ~ DEPTH I ft) · :> 1 DEPTH lrt) 

TYPE SiZE OF' TYPE THICK:-<ESS 3~c•, 11ec ,.,t, ~ - • re , - c 
SA:-;D PACK OF' SEAUS) ~'I · '·~ 0 ::.c~ :~: =~··:- ·~ 

:-.;o Of DIST n;DIST • .:_ ,CORE C I LOGGED BY CHECKED BY 
SAMPLES p r-· 
""'·.,;,:,.A:-;;-:';.;,E,;;R;=-----=;:-=-=rR:-::S:-:T~-----,C""'O'"'M-:-:P::-:L------=2-4-,H'""RS="'c:=-----· · '-' :: e S ~ C::! \-1. ~:.: ~ : . : : 
::CEP"!'H 1 !tl L...i Pe es 

DESCRIPTIO~ 

.:._ ~1~':·Lo_, s: tf, s~:..Jrcte·J, ~ark crcwn, S~~ 7'Y ..!.. 
• ::_:.y ':~; t 

..... 
+ 
' ..... 
+ ..... 
I .. 

i1o.;_• 

t 
r 

8e:omes h or d. 

Becomes more silty, very stiff. 

-- -- -- -- --
.. '.Aec,um dense. mo,st. olive crown, SILTY fine 
:grained SAND (SM). 

zo-=-
! .. 

""'1-s·-,,f-. f-to very s~ moist. 
T SILT (ML). m,.:oceous. 

t 
+ 

I .j. 

.25-4-
, I 
' .. 

olive brown, SANOY 

t 
-r 

-I-

i -+'--- -- -- -- -- --+ 'Jery st1ff, moist. dark olive brown, SILTY CLA I (C:..). w1th iron oxide spotting ond root holes . 

.. 
' -r 

L 
~ 

Q 

0 

E= 

!3o..t- -~ 

I t 
· ..:.1-M-ec-,-u-m dense. ~~st~ive crown, SILTY fine 
I 1 grained SAND ( SM ). 

I : t 
:35+ --

ProjeCt: DOuGLAS AIRCRAFT COMPANY TORRANCE 

Project No : 8941863J 

~ 
'-: 

z 
c 
e:: 
:.; 

I 
t 2 
T 

t 
4 

5 

6 

7 

SA~PLES !:. 
:0 VA. (ppm)l ':JJ : = ~ I 

i 
I 1 
! -1 

.., ' •:: I ::::-.., 0 :=I 
>. - 0' !- ::..; . 

I 

., 
~ 

..!! 

... 
" :e 
~ 

:r. 

I 
I -"' 

~ ~ 

- ~· - ~ ·-­. -::...:; 

6 I 1CO '9 

1CO 

20 

i 
I 

11 ~ 2 ; 

I 
I 
I 
I 

I 

1120 I 
! 
! 
I 

i 

20 1124 

20 , .30 

16 130 20 11.37 

25 130 20 1145 

21 125 20 

LOG OF BORING 
f l(.' 

''=' 

B-8 
WOOOWARD-CL YDE: COSSLLi A:-i:~ 

BOE-CS-0071339 



: 

I 
" i ~ 

/ --E-
,A 

I .::.J 
'"" -

-.. -. --

DESCRIPTION 
'.4e: um ;Jerse. mors:. :ri"e :lrown, ~~L T" 

f.n-: ~ro:red 3AND (SM) 

----------
• --:'"j, .....,c.s:. ~::r" :;;o~e ~r~..vn, S1L..TY C~.-ltY 

40-:-·: :~...; . .,.,.c::ec_.s 

+ 
~ 
' 

' -+ -t 
T 
t 

+ 

t 
:.: ..!:_ f Becomes very stiff. olive. with iron oxide T 
1 , soot~1ng cna aecomposed roots. _j+ 
145+ 
' .. 
I ' 

I 'L--------
1

, _;_ 8e"se. moist. mottled. ::>live gray and yellowisf-

! i brown.:. SILTY fine grorned SAND to SAND f 
j + (Sw-~?). wrth 1ron oxioe stoinrng. 

150-
_,..... 

1-l!r + +· 

Becomes less silty, grades to dense. mois 

yellowrsh brown, fine to medtum grained 

SAND (SP), micaceous. 

' T 

155t 

t 
,60T 

I ~se. damp t~oi~olive gray. SILTY 

f +grained SAND (SM), very micaceous. 

I !~oro, moist. olive, SANDY'Si"L T (ML}, 

iB
5
+ (SILTSTONE?), micaceous. 

t 
'T' 

rtom of Bo,;ng ot 66.5 feet. 

70-t-
1 
t 

T 

!7J 
I I 

I f 
+ ...... 

-I-

fine 

1-

1-

-~ 

-~ 

I 
I 
I 

I 
Project: DOUGLAS AIRCRAF'T COMPANY TORRANCE 

Project No.: 8941863J 
CONT. 

SAMPLES 

' I i -1 
i 

i ~ + 9 68 120 /'i 
~ 

.._._; 

~ 

130 20 

~ 

_,_11 ~ 45 340 20 
~ 

-~12 ~ 42 900 20 
~ 

-~o-13 ~ 46 490 20 
~ 

h 
_J4[X 30 000-+ 20 

!'---! 

-I-

I 
I 

I 

I 

! 
.. -.......... ' 

'~- ~' 

! 
' 
! 
I 

121 i 

12351 
I 

I 

1250 

130.3 

LOG OF BORING 

I 

I 
I 

I 

RE~L-\RKS 

Mocerc~e C."'!e..,.. c:· 
odor 

-

""" - r . C' 
-<- .... 
.....- - 8·9 

BOE-CS-0071340 



r 

i,.E~YEY~~o...J~· _______ _ 

15 + 

JO 

31 

Stiff, damp, medium brown, CLAYEY SILT (MLI 

with some fine sand. 

LOG OF BORING 

B.acground OVA. 
ruding = 1-2 ppm 

WCC-15 
FIQ. 
B- 10 

WOODWARD -CLYO[ CONSUL UNTS 

BOE-CS-0071341 



:z:­...... 
&,Ill 
ww 
Q,!: 

DISCtiii'TION 

---------------L~ _!f ~~ l.!l_ ~.!!' .. '!! ~~~ _ 

Becomes moist and hard. 

---------------Very hard, motst, dertt brown, SILTY CLAY ICL). 

Lensea of very hard, carboNte cemented concretion~. 

lncrNsing silt. 

---------------Medium deNe, dtry. '--"· fiN SAND ISP). ---------------
OenM. dry, whititn·tan, fine SAND (SP). 

Becomes damp and very dense. 

---------------Very stiff, damp, dartt brown SILT (ML). 

Very dense, w.t, brown, fine SAND (SP). 

Pro;ect: DOUG LAS A I A 
COMPANY TORRANCE 

Project No.: 418638 

58 

21 

57 

501 
5" 

50/ 
5" 

1010 

Water encountered at 
74.5 feet. 

FiQ. 

B·' CONT. LOG OF BORING WCC·lS 

WOODWA~O- CLYDE CONSULTANTS 

BOE-CS-0071342 



,. 
' 

z-
""'""' OISCJIU"IOfill ~= Q~ 

Very stif( WI'!, •rt~ brown SILT (MLl (continued). 

Very dense, wet, brown, fine SAND ISPl. 

80 -r-

. 

85 • 

. 

. 

~IC lOG s.tiiiiiP\.11 

I -.; 
i ~i ' I c '~~ I ~I ~ .~ ~J1 

~ ~~~------------~~~~~~~----~ Stiff, moist, dlrtt brown, SILTY CLAY ICll. 

Bottom of Iorint at 11 fMc. 
*~ 

. 

100-

,. 

106 .. 

*~ 

10 -~ 

... 
• 

115 • 

-~ 

Pro;ect: DOUGLAS AIRCRAFT 
COMPANY TORRANCE 

Project No.: 41 8e38 
LA/OA~71J.2JeA 

·t-

·~ 

~ 

CONT. LOG OF BORING WCC·lS 
FiQ. 

8-12 

WOODWA"O- CLYDE C~SUL TANTS 

BOE-CS-0071343 



DESCRIPTION 

Becomes very dark gro)'ish brown. 

Color enonge to yellowish brown. Becomes 
stiffer less moisture, SANOY CLAY (CL). 

eo,tinued SANOY CLAY (CL). Less stiff, 
more moist. 

-----------------Grades to SILTY Cl.A Y (CL). 

stiff, very moist, olive brown, SILTY 

Project: D 
Project No.: 

AIRCRAF MPANY 

SAMPLE 
~· INfOR~ATION 
~ 1'---r-,---r--~ 

O.V.A. 

(ppm) 

...... • 
& .,. ...... 

.Su 
=o r5a: 

REMARKS 

1306 Background OVA 
reeding = 5 ppm 

1308 

1317 

1319 

1J2J 

1327 

1JJJ 

LOG OF BORING WCC-2S 
Fig. 
g. 13 I 

BOE-CS-0071344 



r 

40 

45 ~ 

50 

. 

60-1-

DESCRIPTION 

(continued) 
Stiff, moiat, olive brown, SILTY CLAY (CL). 

------------------
Dense, moist. olive brown, fine grained, 

SILTY SAND (SM), with shells. 

65 Dense, moist, olive, fine grained SILTY SAND 

(SM), some iron oxide stains. 

70 - - - - - - - - - - - - - - - - - -

rr- Becomes wet. 

75- Very dense, wet, olive brown, tine grained, 
SILTY SAND (SM). 

eo. 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 87418630 

~-. 

¥taL 

LOG 

I""" 

2 ~ 60 
~ 

.... 
:: 3 ~ 42 

K"i 4 II\ 68 
~ 

REMARKS 

5 1342 

1357 

5 1402 

1423 

6 1433 

1500 

"\7 Water ot 73 feet. 

6 1512 

1544 

CONT. LOG OF BORING wee- 2S 
Fig. 
B- 14 

YIQOOWARO-Cl '10( CONSULT AN 1'"5 

BOE-CS-0071345 



..... 
j; .... v.nt O.V.A. ...,: 

.c: - REMARKS 
~! DESCRIPTION • =· ~ .2~ (ppm) =-

LOG 0 -o 
z ..... a)(,) c!S~~~: 

(continued) . = . . Very dense, wet. oliYe, fine grained to .. 
~ 

very fine grained SILTY SAND (~). micaceous, ~ 
85 with some cloy intrbedding and iron ~ 

~ 50/ oxide staining. ~ 5 5 1600 
~ 3" 
~ 

~ 

F= t::: 
~ 
~ 

90 1 F= 11 
Bottom of Boring at 90.5 feet. Note: 48 gallons of c'ity 

water used to offset hydrcr 
static: head of flowing 
sands during well 
instal Ia t ion. i 

95 l 

I 
1 co ... 

-

I 

10S.t-

. 

110 ·r 

11 s.; I" 

120 I" 

125 I" 

I 
Fie;. 

Project: DOUGLAS AIRCRAFT COMPANY 
CONT. LOG OF BORING WCC-2S B-, 

Project No.: 87418630 
5 

.OCOWARO-CL 'tt)( CO~Ul T Nl ~ 

BOE-CS-0071346 



r 
~!:!'.~ WCC-3 See Fiqure 2 ~~~ Top of Casing 0 51.19 ft. 

~~; A &R Drilling, Inc. ~ M. Smith n: 10-26-87 ~~ 10 26-87 

~ ~~ ...... CME 75, 10-inch H.S.A. ~tr 92 ~ tm -

~~SIHC 4• Sch._ 

~~!S 'OIST. 'UNOIST. 6 COM: _ ~- IY ~ IIY 

~~""----b=-~7~3~.-5-+-c=OWP\..-=---_---~o:o24.,.......,to«S.=--7-4-_ 0----1 H. Reyes 8. Jacobs 
~~" (f\\ "'RST 

J: 
~-=-a..: 
w.::;. 
0 

DESCRIPTION 

Asono1t 
Damp, very dark grayish brown, fine grained 
SILTY SAND (SM) with small grovel. 

'~tELL 

" 'rl" 

LOG 

------------------ 'I 
Soft, very moist. dark gray to black SILTY 
CLAY (CL). 

5 t"'r Becomes less moist, dark ~lowish brown, 
r• stiff. 

" ,. 
~· 
~ v, 
~ 
~-

~ Continued SILTY CLAY (CL). Becomes more V 
10 ~' stiff, no detectable odor. ~ 

~~ 
~-

15 

~· 

i~ 
~ ,..: 
~ 
~: 

. ~; 
Oen~e-:- ~ oi;t,-y8ilo-;ish br;..,,;:- ci.A 'I'EY SAND-to~ 
SANOY CLAY (SC-CL). ~j 

20 ~ 
~:' 

Grades to SILTY CLAY (CL). Stiff, moist, ~ 
dark )'lllowish brown SILTY CLAY. ·~ 

25 

30 

Lens of volcanic ash. 

35 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 87418630 

'_; 

~ 
-~· {; 
~ 
~· (/. 
~ 
~~ 
~ v,. 
-~ 

'/, 

~ 
~ 
~,. 

f:j' 

SAMPLE 
INF"OR..CA TION 

- O.V.A. 
• • c 

0 9: 0 & (ppm) z .... !5<.> 

,..., .. 
~ REMARKS 

Cit._. 

.Su =-- " 6a:: 

0846 Background OVA 
reading = 4-6 ppm 

0855 

0857 No odor. 

0905 

No odor. 

091.3 

LOG OF BORING wee- 3S 
Fig. l 
B-16 ! 

BOE-CS-0071347 



45 

60 

6 

7 

80 

DESCRIPTION 

SILTY CLAY (CL). 

'1 Lens of stiff, moist, olive, SANOY SILT 
J (~L), micaceous witn decomposed pieces 

of roots. 

Clay becomes more stiff, interbedded wit 
lenses of dense, moist. yellowish brown, 
medium grained SILTY SAND (SM) with 
shells, partially cemented and erystalized 
calcite. 

------------------Dense. moist. )'811owish brown to olive gray. 
very fine grained SlL TY SAND to SAND 
(SM-SP), micaceous. 

------------------
Becomes wet. 

er~. dense, wet, oli"lle brown 
(SP to SILTY SAND (SN). 

fine grained SAND 

Becomes medium grained. 

Pro jeet: DOUGLAS AIRCRAFT COMPANY 

Project No.: 87418630 

~ 
• 

LOG 0 ~ z .... 

2 

.. ~ 

.. 
4 

.. 

.. 

5 

6 

....... 
O.V.A. 

,...; 

&-c 
~ 

REMARKS c., 
aS (ppm) ·-.s& 

0921 

25 ~0 0924 Earthy odor. 

0937 

30 570 0945 Moderate chemical 
odor. 

1005 

Easier drilling. 

46 440 1015 Moderate to strong 
chemical odor. 

Vwy easy drilling. 

35 100 1035 Strong chemical 
odor. 

v Water at 
73.5 feet. 

59 100 1047 Strong chemical 
odor. 

100 1112 

CONT. LOG OF BORING WCC-3S Fig. 

8·17 

BOE-CS-0071348 



r 

DESCRIPTION 

(continued) . 
Very dense, saturated, olive brown,. ffne to 

medium grained SAND (SP-SM) w1th some 
85 snt. 

90 

Bottom of Boring at 92.0 feet. 

95 

100 

1051-

~ 

110 

11 s. 

. 

120 

125 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 87418630 

. 

. 

-~ 

~ 

~ 

LOG 

O.V.A. 
• • 1: 

ci 5I; .S! ~ (ppm) 
Z 1- CZH> 

...... 
.,.: -.s. =-~: 

1205 

CONT. LOG OF BORING 

REMARKS 

Moderate to strong 
chemical odor. 

Note: Used 59 gallons 
of city water to offset 
hydrostatic need of 
flowing sands dunng 
well installation. 

Fig. 
WCC-3S 

B· 18 I 

BOE-CS-0071349 



WCC-4 See Figure 2 ~~~ Top of casing 0 49.69 ft. 

A &R Drilling, Inc. pm-wt M. Smith ~:n: 10-27-87 10 27-87 
CME 75, 10-inch H.S.A. ~cr 91.5 llo4 tn\ -

4• Sch. 40 PVC ~EEH- .010 Slot ~~~!f 10 Mit/~) Of 4 
'IJST. - U.DIST. 8 c:cJM - L..OQIZI) BY ~BY 

,.,ltST 75 'CCWPL 24 HRS. 71.6 H. Reyes B. Jacobs -

DESCRIPTION 

SAMPLE 
INF'OR~A TlON 

~L 1----r-......---.....-----1 
REMARKS 

Aschalt 
._.oist. gro~sh brown, SILTY CLAY with some 
SAND {CL). 

------------------s. ._.oist, dark yellowilh brown, SILTY CLAY (CL). 

10 

-~ 

15 

~ 

20 

2~ 

30-

3~ .__J Lense of dark greenish bloc:k volcanic(?) 
angular grovel. 

~ 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 87418630 

LOG 

" " " ~ , 'II .., .., 
~ ~ ''~~ 

r~ 
.., , , 

9 9 
lr~ , , 
9 9 

lr ~ :n: .., .., r v '/ 
~ ~ v.. 

~- ~/ 
~ / t: ~-
~: '/ 

~ ~ 
~; (" 
~ ·~ ?; 
~~ ~~ ~ ~ 
~· ~-~" ~ ~ ~ ~ ,:' 
. ~ ~ 

~; 
v: ~~ ~ :/ 
~ ~-
~: ~ ~ ~· 
~- ~~ ~/ 

~ ·~ ?· ~- r.~ :~ ~ ~ ~:' 
~~ ~ 
~ ~· 
~~ 

~ . ~ ~· ~~ r~ ~ ~ 
~ ~-w-·~ t~ 
~ ~ 

O.V.A.. 

(ppm) 

1230 Background OVA 
reading = 4-6 ppm 

No odor. 

LOG OF BORING wee- 4S 
I Fig. 
I B-19 
I 

I 

BOE-CS-0071350 

\ 



r 
....... 

~- ~ O.V.A. 
,..; - REMARKS 

~1 DESCRIPTION - ~~ • 1~ LOG ci 9; {ppm) 
z ~ IZI<.> 

v ~ 
~· ~-~~ ~ 40 ~ ?· ~- (~ ~ v 
~· ~-~- (~ (/. 

45 Very stiff, organic roots and plant detritus .~ ~ 
~ with orongish iron oxide staining. v, v'; 1 18 8 1345 No odor. 

r~ ·~ 
~ ~· '""" 
~ r~ y 
~ ~-

50 ~ ~ 
~· ~ 
~ 

j;~ 
t~ 

~ ~ ~~ ;; / -
551- :.1' ~- ~ ~- 2 23 8 1350 No odor. 

~ ~ t/ 
,_ 

~· ~-~, 

~ ~ v 
~ ~ 60 Occasional fossiliferous grovel. -~ 
~ ~ 
% ~ 
-~ ~ 
~ ~ 
~ ~ 

65 r2 ~ 
~ . . .. 

3 43 5 1425 No odor. . . . . 
Hard, light olive brown, flne SANOY SILT to .. . . .. f-

SILTY fine SAND {St.4). 
. . 

~ .. . . . . . . . . . . . . . . . . . . . . 
70 

. . . . .. . . 
~ 

.. 

~ 
.~ .. ~ 
~ :::. = 

75 = 
X rr Becomes wet. ~ 7 v Water ot 

-~ 4 42 
Hard, damp, light olive brown, StLTY CLAY ·~ f- 75 feet. 
{CL) with iron oxide staining. ·~ 

-~ 

------------------ -~ 
Very dense, light olive brown, fine grained -~ 

80 SAND (SP) with little silt. ·'= 
~ -~ 5 45 8 1530 No odor. 

....._3 2 inch Ioyer of CLAY {CL) . -~ 
~ ·~ ,_ I 

~ 
I 

Project: DOUGLAS AIRCRAFT COMPANY 
CONT. LOG OF BORING WCC-45 

Fie;. l 
B-20 I 

Project No.: 87418630 
WARO-Cl 'tO( COH5UI. T Nl ~ 

BOE-CS-0071351 



~~ DESCRIPTION 
~:: 

85 

(continued) _ 
Very dense, wet, light olive brown, fine 

grained SAND (SP) with little silt. 

v.n.L. 

LOG 

~-­
~ 

··~ 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

90L-------~~----~~~~~~~~-j~~~h 
~oist, light olive brown, SILTY CLAY (ML-CL). · ,..~ ~" 

Bottom of Boring at 91.5 feet. 

95 

100 

105..1-

110 

·I-

1 15.. 

120+ 

125 

O.V.A. 

~ ! £] {ppm) 

r-, 
6 ~ N.R. 8 1700 

Project: DOUGLAS AIRCRAFT COMPANY 
CONT. LOG OF BORING 

Project No.: 87418630 

REMARKS 

No odor. 

Note: 4!> 90IIons of city 1 
water used to offset l'lydrol-
statie head of ,owing 1 

sands during well instal­
lation. 

Fig 
8-2 WCC-4S 

BOE-CS-0071352 



~"~ WCC- 5 ~~~ 48.22 Feet above MSL 

~; A & R Drillinq, Inc. ~ TEXT ·~ 11-24-87 t!Ln 11-24-87 

~~r.... CME 75, 10 - inch H.S.A. ~r"".t~ 91 ~ un -

~ ~g~o~e 4" PVC, SCH. 40 ~~ Lone Star 10130 ~ ... ~ 10 ~,OF 4 
~~[5 OST. _ \iiDIST. 4 'COftE- _ I..OCII:ED 8Y ~0 !Y 

~~~~~~R~1Lfn------~~n~IRST~--~7~3~-~~~---=7~0--~2.~~~~-7-0_-3--,;~,2 B. Jacobs H. Reyes 

. 

5 

10. 

DESCRIPTION 

Moist, dork olive brown, CLAYEY SILT {CL-t.4L) 
with little sand. 

Moi-;t.-m~d-;rcite -b,:;,w~. sn:-TY-clAy {cL). - -
with some sond. 

lS.tf" Becomes more Silty. 

201-

T Becomes dark yellowish brown. 

25 

30 

35 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 87418630 

SAAfPLE 
INF"0Rt.4A TlON 

~ ~~~--~--~ 

LOG •• c 
0 i: 0 6 
z .... ll5o 

O.V.A. 

(ppm) 

RE~ARKS 

1400 Background OVA 
reading = 3-4 ppm 

LOG OF BORING WCC-58 
Fig. 
B-22 

BOE-CS-0071353 



;; ..... 
n.J ....,...., 
0 

DESCRIPTION 

Nolst, dark ~llowiSh Drown, SILTY CLAY 
(CL). {continued) . 

40 with some organic roots and iron oxide 
staining. 

4 

50 

60 

70. 

7 

80 

Dense, moist, dusky yellow to light olive 
brown, fine grained, SAND {SP) with little 
silt. 

Interbeds of Silty Sands and Cloy. 

Becomes very dense. 

Becomes wet. 

Dense, wet, moderate oll\4 brown, 
SILTY SAND (SN-ML). 

Project: DOUGLAS AIRCRAFT COMPANY 
Project No.: 87418630 

v.nL. 

LOG 

O.V.A. 

0 i 11 (ppm) z 1- II)(,) 

REMARKS 

34 

2 37 

70 

35 

1445 

No odor. 

5 1515 No odor. 

4 1550 No odor. 

? Water at 
73 feet. 

No odor. 

CONT. LOG OF BORING wcc-ss Fig. 

B-23/24 

BOE-CS-0071354 



r 

tj 
~-

DESCRIPTION 

85- Dense, wet, moderate olive brown, flne grained 
SILTY SAND (SM-t.4L). 

90 

Bottom of Boring at 91 feet. 

. 

95 

100 

105 

110 

115 t-

120 

125 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 87418630 

. 

. 

v.e.L -• !c 
LOG d g. _a 

z .... cau 

...... 
O.V.A. ~ 

~ s. a-(ppm) c!SC: 
REMARKS 

No somple collected 
Augers sending-in. 

Note: 55 gallons of 
city water was used 
to aid well install­
ation. 

Fig. CONT. LOG OF BORING wee 58 
B-25 ! 

WOODwARO-CL 'tOE CONSULT~ TS 

BOE-CS-0071355 



=·,Jr-. """_..., 
'-

- .-- ... :-- \1-.-. 

DRILLER -

::CREE~ 
PERfORAT!OS 

~ . - ::.-

ELEVATIO!'I 
·AND DATL'M 50.95 Feet above MSL 

·~fUrED 9-2~-39 

DIAMETER Of , • 
BORI-.;G I tn ) 

DATE .-. 
· f!S!SHED --
ROCK 
DEPTH ( !ti 
DIAMETER Of 
WEU 1:-.; l 

-- ~ 

DIST CORE , LOGGED BY CHECKED BY 

I 

! 

~' T . 

~ -. 
. 
~ . 

; T 
I + 
;20i 
I ' 

T 
+ 

r 
I 

i 
i 

'25~ 
i t 
I T 
I 

' 

{ :~t) 
f!P.ST COMPL 

DE::: c· RIPTIO :-J 

9ecomes SiLTY C:..AY (C:..) 

2~ HR:: 

-t-

-r­
r 

-t-

T--- -- -- -- --30[' st•f', moist, olive b'own, SILTY CLAY (CT 

t } Loye' of ho,d, d,y, clove O'OY sondstonl 

l very st1ffta"' hero. olive brown, SANOY SILT 
.
3

_ ~ (ML). mic:::ceous 
. 0-T' 

ProJect: DOUGL.AS AiRCRAFT CO. 

ProJect No.: 8941863J 

z S .-\.\1 P LE:3 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

,. 
/ 

,. 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

V~r­
V 
v 
v 
v 
/ 

/ 
/ 
v v "'- .-,X v 2 33 
v r-
v 
v 
v 
v 
/-'t­
/ 
/ 
v 
v 
'-"· v 
v 
~-t- k-

~ 3lX 40 
/ ...... 
/ 
/ 
/ 
v 
~-t-
v 
v 
v 
v 
/ 
/ 

/ 
v-~ 4 '5< 

LOG OF 

0 \' A ( ppm Jl :C = = ;­

I 

! i 
I 

~ I 
' 

i 
! 

~6 ; ~ i ! 

' I 
I 

I 
I 

I 
I I 

I 
I 

16116 

1-6 16 

BORI:.IG 

·- ~ _, --- '""'' ...... ,._; ' 

. "':'• = 

,-:--..)~"J 

1339! 

1345 

I 
i 

i 
I 
I 

I 

-

\~/ ~-

v " '""' ·- - -::: ::: 
r 'O ·-

B-26 
WOOOWARD-CLYD:: C0:"'5Li.7.;:-.: 

BOE-CS-0071356 



[1 
1::­
ls;-' DESCRIPTION 

::.:: ,..... ' 
-i 

• ;e-, s: " ·) herd, ""~01S t. oiive brown, 

:- s~ ... ~:., S·L- ~ML). miCCceous. 

._ very Ce"'se. moist. 01i·,e grey, SILTY 

...;.. ;rc:nec SA:'-<C :sM), m1ccceous 
j t 

1 r 
:45~ 
I 

I 
I-

i +, Some clay 
I t 

I t 
I ' 

fine 

II r ( Layer of cemented snell fragments. 

50+-J 
! t ...._ __ 

t
' Very stiff to hard, very moist. olive brown. 

SANOY SILT (ML), very micaceous. iron 

ox1de stains. 

155-r 

I ± 
I t 
I ! 
I + 
[60 t , I 
: t 
I ~
 + ..Jery cense. moist, olive brown, SILTY 

1 l gca;n ed SAND ( SM ). vocy m ;caceau •· 
fine 

65 I 

T 

7J 
l 

75f Becomes saturated. medium grained 

SAND to SILTY SAND (SP-SM), with 

strong odor. Lense of sandy silt. 

ProJect: COUGLAS AIRCRAFT CO. 

Project No.: 8941863J 

-r-

-r-

--

--

--

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

~ 
~ 
~ ~ 

CONT. 

z 
0 
~ 
::.J 
...J 

SAMPLES ~ 

II 
O.VA. (ppm) 0.0 § 
r---~-----1 = e-

1 " • : ~ ~ I .::.: § II :: E 
oi~;.2EI~!.!~~ :...~ 

z i&- =::.J' = ~ .::: C.!! I ,...... ::::t::: 1 

~ ~ .!.9 i 1 ~ i 5 , 1 350 

! 

-r- fV 
6 V\ 47 

r-

16 

18 

16 1422 

16 1432 

16 1443 

RE~IARKS 

16 1505 Strong :::cor 

LOG OF BORING 'vr -;:. :: ftg 
' _. ·- - - B-27 

WOODWARD-CLYDE CO~SCL7AS. 

BOE-CS-0071357 



.. 
u 
J! --

I 
e-
0.. 
~ 

I 
,....., 

I 

' 

' 

DESCRIPTION 
~ ~ SAMPLES -;-
e,:, e:: = 
g ~ O.VA. (ppm) ~ ~ 
0 "":J ·- .._. 
_ ,:l,. - I u I : = (1) 

I -
<::::. , ::.:l :::: ::::::E ::.:l " • ;:: ., u .lll = ·- -' 

o w co 1 Q._ o = ., 1 ~ e '- ~ 
. ....:: :c: u.....:: :i ~~ :s81 ~ 'Jl • = :, ~::::: 

I I 

. I I 

_ t ::,..,~ir:ueO) 

·Jer• ~e"se. saturated, olive to olive gray, 

- s.:._ .;._, •;r.e gro,ned SAND (SM), With some 
T 

- :a.:;,.. .. 

I 

I 
I 

... 
:SO+ -- p ! I i 

~ -r- 9 ~ 85' 720 
p f-' 

i 

~ 

t ~ 
~ 

I 
~ 

I ~ 
t= -r- r-: 
~ 10[X 7C 25 

t 

I 
l 

16 
I 

152C 

8 

I 

i 

, c: c: =- I 
~-~1 

I 

I 

REMARKS 

~C::r 

go~·------~----~~--------------+~----+~~~~~~~+-,_,r~i-g_,r-4_6-r--8-t---t----------­
aottom of Boring at 91 feet. 

116~ 2 -

~ 

95-~ -- -- I 

I 
I 

I 

I f !lOt -~ -t-

t-

,J -t-

-~ -I-

1 t-

-

11(} .... 

115-t- -I-

CONT. ProJect: DOUGLAS AIRCRAFT CO. 

Project No.: 8941863J LOG OF 
WOODWARD-CLYDE CG~SLL7; 

BOE-CS-0071358 



See Locat":- Map 48.29 feet 

A & R Oriling, Inc. DRiu.ER \1. Romero 

I 
I 

~I I 

I 

-
i 

=.... I 
: ~ 

I 
0 

CME .75 with 10-inch O.D .. H.S A. 

PVC Sch. 40 

Lones tar 
otst 

,FIRST 1COMPl. 
I 

DESCRIPTION 
I 

6- ~~-=·"" ~spn ol t concrete. over 8-inch oose ,. 

i mot enol. + 
~rS, ~O•St. 8tcck, ~ANDY C:...AY (CL). + 

5 

t' e<ome' "' Y'· ow•'" 
crown. .t. 

t 
T -+ 

10 -I- +-

-- -- -- -- --
lwledtm dense. motst, oltve brown, SILTY fine 

.i grained SAND (SM). 

15-I- -I-

rr- Becomes dark yellowish brown, with trace 

i of clay, some decomposed roots. 

120-1- --
I 

-- -- -- -- --
Hard, moist. dark olive brown, fine gratned 

SANDY CLAY ( CL), with root holes. 

25-- --

-- -- -- -- --
Dense. moist, olive brown, SILTY fine gratned 

SAND (SM) 

30-~ -~ 

35-
~ With root noles and small nodules of 

~· calcium carbonate (HCL Reaction). -I-

Project: oouGLAS AIRCRAFT CO'-APANY TORRANCE 

Project No.: 8941863J 

~ 
0 g 
0 
:::1: 
~ 

0 
g 

0 

-l-- .... 

z SA~fPLES I 

0 I 

e:: 
; 

~ 10 v A. (ppmll 
...J 

_:;0.. I ., I 
.., 

• ~I 
I : 

...J~"' ~ 
.., 

"i "' ; 
~og ci ~ 5i .. :a I t.J : :r:u >. ~ ~I :! z 1- a:~u, :.: 

/ / 
I 

/ / 

~ 
i 

/ / 1 31 1 10 
/ / 

/ / 

/ / 1-
/ / 

/ / 

/ ·r 

~ / / ~2 45 1 iO 
/ ... 
/ / 1-
/ / 

/ / 

/ / 

/ / 

/ / 

/ '/" 

/ / 

/ / 

~ / / 

t-3 36 1 10 
/ ~-/ / 

/ / 1-
/ / t-
/ / 
/ ·; 
/ 
/ / 

/ / 
/ / 

~ / / 

/ 

·~ ~4 
14 3 10 

/ 
/ f-
/ '/" 

/ / 

/ / 

/ / 

/ / 

/ / 

/ / 

/ /' 

~ / / ~5 25 2 10 
/ ,... 
/ / 1-
/ / 

,; ,; 

/ ,; 

,; ,; 
,; / 

/ /" 
/ / 

,; / ........, 
/ 

~-t- 6 ~ 31 2 10 
,; 
,; / 
,; ,; 

/ / 

/ / 
,; /" 
/ ,; 

/ ,; 
,; / 

/ / 

~ 
,; ,; 

t-7 41 2 10 / r / 
/ / 

,..._.. 
/ . /" 

,; ,; 
,; ,; 

/ ,; 
,; / 

/ / 
,; / 

/ / 

~ / / ~8 32 2 10 
/ 

,... 

LOG OF BORING 

CHECKED BY 

~: 
:.1) ~ : 

..: 
..... 
--

= E- I RE~1ARK.3 = ;:-: ·--- .... ' .-. ........ 

09131 

! 
09401 

! 
i 

i -

0951 

1002 

I 
I 

I 

1009 

I 

1017 

1058 

1105 

W('r_--:: F·l] 
.._,\_., ~ 
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[1 
IE= 
' "' - DESCRIPTION 
I :::: ! ...... - I 

-::;!~s-o . .....,::::st. olive brown, 5,;_ TY fine gr:Jtl"'e~ ~ 

_ S.:.~u ·:sM;. with root holes and CoCo, noau1et 
~ 

; 1.1e:,um :e..,se. -;:;:;;,st. ~ork--;:-Qwn to o1ive 

, ~brown. ~e01c.r"l :Y:l'""ec SA!\jQ (SP) 

; -+o;.. 
i r 
. : 
. t 

, .l. Je,.,se. moist. olive b-;;;n, fine grained SAND t 
I t to SiLTY SAND (SP-SM). -

: t -
-+5~ --
i t 
I t 
j !:'""Zone of hard. damp, light brown, calcareous t f material (sand and snell fragments) 

+ 
5QLVery stiff, moist, olive, CLAY (CL), mixed _,_ 

t with shell fragments and calcareous nodules 

roppeo" to bo gougo zone). 

t Dense, moist, olive, SILTY fine gra•ned SAND 

T (SM). 

'55 IMOrd, ,..,.,oist. olive. SANOY 
I some iron oxide staining. 

CLAY (CL), with -~ 

SAND to SAND (SM-SP). 
I re;;;,- moist. olive brown, -S-IL-TY-f-in-e grained 

;60 -I-
t 

+ Dense, moist, olive gray, fine grained SAND t (SP). 

651 

t 
I ~nse, very moist, olive, SILTY fine grained 

170
_1-SAND (SM), micaceous. 

~ Becomes saturated. 

+ 
.t. 

175 t 

I t . + 
I t 

-I-

:= 
c.::l 
0 
-l 
Q 
e:: 
:::3 

z SAMPLES 0 -Q) 

E= QO§ 
c..J O.V.A. (ppm) 

REMARKS -l :E-
..JO.. ~ ·--

t) ·= I 

" I = -It) 
ol-l::Eo ~ CJ ... = :=-
g 1~83 c) c. o=' c c CJ 0 I- a:l I 

,t'1S8 " "' c .. 
z :::: til = :.:1 0 :::: I 

/ .-
/ / 

/ / 

/ / 

/ / 

~' 
/ / 

/ ::-/ 

D< 25 / / 1-9 / ,... 
/ / ~ 
/ / 

/ / 

/ / 

/ / 

/ / 

/ '/ 

/ / 

/ / 

~ / ~_)0 44 
/ 

/ / ~ 
" / 

2 1 2 11 2.3 

/ / 

/ / 

/ ,-

" " " / 

/ / 

~ ~ 1-11 ~ 19 

~ ~ 
~ 

~ 
~ ~ 
~ ~ ~ rL 

~ -1-12 35 
~ 

3 10 11.34 

2 10 1148 

Project: OOUCLAS AIRCRAFT COMPANY TORRANCE 

Project· No.: 8941863J 
CONT. LOG OF BORING WCC-7S: Ftg 
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DESCRIPTION 

_-e-,..s:. s:: .... ::ed. :>iv!. ~l..,·.· ·~e ;rc;r""e: 

:;.:.·.: ::v ·. -·c:::ceoc.s 

=-=::,..,..-es .e .. " .:e""'So! ........ ~-:··...;,._ .;,.:·,.,e~. 

·~w ::..: .. ::e ;"'~1ns .. :ss s .. !, 'ew sreil 

... :.:- ~,.. :s 

~ 

;. 

~ 

+ 
Nit~+ 

-r 

.... .. 

+ 

~ 
'-' g -::::::: 

~ 
-< 

z 
0 e:: 
:.J 
...J 
~ -I ::::e :..: I 

i :..l --3: ':'-"' "-'! ~ 
...J 

___, 
---; 
----' 

-
._. 

I 
I___, 

-. 

I ~ ~ 

1

----1 - ~ 

SAMPLES 

~ z 

• _; = I 

jE! 
l'---1t : . 
I~ • n 
I ;::::l f. •phi,-~ 

I S 
._,l,x.,o-

1 7 H ! 

j § T I 1 

I t:: t I 

RE\L-\RK:3 

.:.::.:: = 

. ::- : .. ~. ~--. - ~ : . 

s: .... :::---: -· 

·~== 

==::--=s :-:"'~se. """'eC;L.~ ~~ ::crse 
;r:· ..... e·J. ,.,.,:;re s11t, ~"~O S!""e!l fr·J;ments. + § ~ w i 

• II - + .~l'/1''1 ·-··= 
90 _~ -::------::-------;~;--:----------r---i:=::j-'~1 -1-':17';_'\~ji -_· ·:------~-------::--

- =ot:.:m o· :3;,r ..,~ :Jt ~C:· 5 'eet. r.· .... + 
• uo.::>n ::,.....o e: :n of ar!ll1ng ,;:r:a 

:- SCr"':;1,r";; ::::::::::::e-:J ::pproxln"'Otely 60 Tt 
1
r 

-r qcilcrs of ::::; NOter to prevent 

_: .,eor•l"'g s:::r.c :om1ng ·ns.ce t~e 

.. .Jugers 

95+ -~ +· 
1 
l. 

f 
i T 
,oo~ 
I .t. 

+ 
l. 

+ 
t 
+ . 

I I 
.1os.l. I . 
I !_ 

l. 

r 
I T 
1110-
1 ~ 
' ' 
I . 

~ 

I + 
~,sf 
I I 

1 

-~ 

-~ 

t r 

-~ 

i­
+ 

-I-

I 
-r-

-I-

~ I 
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I 
: 

I 
I 

! 

i 
! 

See 

A & R 

Map 

jDRillER M. Romero 

10-incn O.O.,H S.A. 
'SCREEN 
!PERFORATION : C1-inc~ 

90.0 

Lonestar ~TYPE~THICKNESS Bel"\t::r•te ::oe.,ets S 
'OF St.AUS) No. 0/30 

;Dist 0 1uNOist ~ 7 ;coRE 0 

1

, LOGGED BY 
f~./V::1c1cy ;·: ... • ~;.: ·· 

CHECKED BY 

V;~.r·=-----.r:F:;;IRS=r:-------,c;;-o~w~P:::.I...:-------=ze7"""~H:::::RS::---=:__--1 
. p. G I ae s rr c: r, 

(ttl 
1 4 

1-4. :;:<ev'=S 
M. R::.-...: :: 

- ' .. .. ' 
-I 

I -I 
:-I DESCRIPTION 
~I 

! 

I 
L 9- ~:~ ~sor.olt concrete ~ 

+Bose mcter1al. med•um dense. moist. yellow1s ~ 
.t\ brown. CL;.YEY SAND (SC). decomposed 1 
+ aron•te. 
T Sttff, very moist. very dark gray. SANOY 

l CLAY (CL) 

5 
.:-;:- ""ord, motst, dark ye'iowtsh brown, SANOY 

1 C~AY to CLAYEY fine grained SAND (C~-

t SC) f 
Hard, mot st. oltve brown, SILTY CLAY ( CL). 

10-~ 

"---·-- -- -- -- -- --
grained SAND (SM). 

± 
Med•um dense. moist, olive brown, SILTY fine 

15-+-L ____ _ 
i Very stiff to hard, mo•st. oltve brown, SILTY f CLAY ( CL), w1th CoCo, vemlets. 

-I-

-I-

u z 
0 

~ e::: 
3 w 

..J 
2 I ..J c.. 
t: c.:l ..J:::E::_;, 

3 woq 
..J J:u_. 

/ / 
/ / 

/ / 

/ / 

/ / 
/ / 

/ / 

/ / 

/ /" 
/ / 

/ .-
/ / 

/ / 

/ / 

/ / 

/ / 

/ / 

/ /" 

/ / 

/ / 

/ / 

/ "-/ / 
/ / 

/ / 

/ / 

/ /" 

/ / 

/ / 

/ / 

/ / 
/ / 
/ :;. / 
/ / 

/ 
.,.. 

/ / 

/ / 
/ / 
/ / 

/ / 

/ :;.. / 

S A}.1PLES i -I 
I :!, 

IO v A 
-I 

(ppm)l :.C : I 

RE~fARf:\:.3 - ..... : 

... -=I ~ 
- .. 

I "'='I·-...._, 

il I = i = ~ i 
"" :! ·~ '"';: e:l ~ ~ ~ "' e 1 ,;:: .v 

1 0 Cl z t-, i:lU, : :n 1:1 :., 

0 11 R 1 12 
~ 

13 11 ~ ~2 55 
I-...: 

081C 

30 11 0819 ~ ~3 82 
~ 

41 11 0823 ~ 20 ~4 
~ 

20-~ 
46 11 0830 ~ / / ~5 26 

/ --

25 -~Dense. moist, olive, SILTY fine grained -I-

t· SAND (SM-Ml), with some iron oxide stainmg 

and hairlike root holes. 
.+. 

30-1-

+ 

-- -- -- -- --
Hard. mo•st. dark olive brown, SANOY CLAY 

( CL). with caliche veinlets. 

Dense, moist. olive orown, fine gratned SAND 

to SILTY SAND (SP-SM). 

35 ~ RPr~m,..c; mnrP c;ilt orodf>c:: t~"~ fC::::U) 

' ProJect: DOuGLAS AIRCRAFT COMPANY TORRANCE 

Project No.: 8941863J 

-I-

-I-

/ / ~ 
/ / 

/ / 

/ / 

/ / 

/ / 

/ /" 
/ / 

24 11 0839 
/ / 

~ / 

~-I- 6 33 / 
/ / ~ 

" " / / 

/ / 

/ /" 

" / 

/ / 

" " 
21 11 0846 

/ / 

~ / / 

~7 32 / :;. 
/ 

/ / II-
/ . /" 

/ / 

/ / 

" / 

/ / 

" " 
43 10 C855 

" / 

~ " / 

/ / r-8 31 
/ ,. 

f· ,, 
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.. 
u 
J! -..... e: 

c.. 
~ 

: :::::l 
' 

DESCRIPTION 

,.,...oist, olive orown. ::.IL, Y fine 
(SM). T 

...... 
+ 

: ; I 
:40-t~------------------------------+t 

I
. t St,ff ~o ve~y s:iff, moist. olive brown, SANOY t 

t S1LT (ML) 

I 
t Oe ... se. ,...,oist. olive brown. SILTY fine grained 

, I SA~::l (SM), w•th oounoont calcareous nodule~ 

145~t--------------~~--~~------~ 
I 

tHoro ~o•st. ::live, SILTY CLAY (CL), with iron t o"d~ "o•ninq ond colco•eous nodule• 

t Mec:ur" dense. rr10istto very moist. o-liv-e--+ 

f
groy and yellow•sn crown, mottled, CLAYEY 

50 grained SAND (SC). -r-

t- Dense, moist. olive brown, SILTY fine grained 

SAND (SM), with abundant shell fragments 

I- wn1ch ore cemented together forming coquina 

I-

55-~ 

1 
60-t-Very stiff to hard, moist, olive, SANOY SILT -~ 

(ML), micaceous. with iron oxide staining. 
t-

J65--

t 

Very dense, moist, light olive brown, SILTY 

fine gra1ned SAND (SM), micaceous. 

70~ Becomes very moist to saturated. 

--

--

75~--------------~~~~~~--~ 
Hard, saturated, olive, SANOY SILT (ML). 

micaceous. 

-

s= z 
0 

0 e= 
9 c.J 

-l 
0 ·C.. .... ::3:::::Eo ~ 0 
~ g ..:~oo 0 ..... ; =-= u ....l z 

/ r,.. 
/ '/ 
/ 

~ ~ / 

/ 

/ / 

/ / 

/ /" 
/ / r-9 / -, / 

/ / 

/ / 

/ / 

/ / 

/ / 

/ /" 

/ / , / , / 10 , /-r 
/ / , / 

/ 
, 

/ / 

/ /" 

/ 
, 

/ / 

/ 
, 

, / 

~ ~ r- 11 

~ ~ 
t% ~ ~ 
~ ~ ~ rL 

-~12 

- ~13 =-= = = = = = t= ._14 
~-
~ 
~ 
~ 
~ 
~ 
~ 
~ ~15 ~-
C: = = = = = = ~16 =-= = t-

= = ~ 

SAMPLES -~ 
O.V A.. (ppm) on: 

RE~fARKS :e-
~~;::~ 

" .~ 
I 

u i· ~ " ... := ~ _, 
c. o= II e " ~ I.. :0 
1~:=8 ~ :l. II 

'll : :c 0! =. ~' 
I 

I i I 
I 

i 
I i 
I 

~ I 24 43 ~ 1 0904 

I f-' 

I ; 

! 

~ .31 46 10 0917) 
r-

~ 13 48 10 0925 -
r-

~ 43 72 10 0938 
I r-

I 

~ 
I 

26 70 10 0950 
r-

~ 83 100 10 1003 
r-

~ 71 100 10 1015 
r-

~ 38 100 10 1028 9ec:::~es "e ~ -. -. 
f-' 75 'eet. 

I 
Project: DOUGLAS AIRCRAFT COMPANY TORRANCE 

Project No.: 8941863J 
CONT. LOG OF BORINGwc:-:: 
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11 
1-

;t 
i:-l 

.:::::: 

....... 
~ 

DESCRIPTION 

... ~·:::. sct~rated, olive, S~NDY SilT (Ml). 

! 
....... 

t ....... 

1 
l 
~ 
I 

·='~·--·----------------------------~~----~ 
1
-- ~ Medium oense. saturateel, :ignt :;~roy. SilTY 

1 T hne to medium gramed SAND (SM-SP) ,. 

--

of Boring at 90 feet. 

Notes: 1. Boring was initially drilled with 
8-inch outside diameter and 

,... 
samples were token. Upon 

,... completton of sampling, boring 
was enlarged with 10-tnch outside 

95-r- diameter end well was installed. -r-

2 Added 40 gallons of water prior to. 

t installation of well casing. 

1Ci -,.... 

105 .... -r-
. 

1 i 0 t- -r-

115 t- -r-

,... 

S:2 

"" g 
Q 
e:: "" ~ 

q ..... 

Project: DOUGLAS AIRCRAFT COMPANY TORRANCE 

Project No.: 8941863J CONT. 

--

+ 
-r-

-r-

--

-r-

SAMPLES -~ 
O.V.A. (ppm) ~~ 

"1' 
REMARKS 

(,) .... . (,) 
Q, • 

VI a:l 

I 
I 

] ;.: ~ 
~ ~ _,.1 

~ ""' (1:) 
OIOQ;:: 

32 10 1042 

NR 10 

i exis:.:.~:e :· _: 
1102i fe'=: :· ~-=:.-_ 

!S:r'ld rs>:-= 
auger. 
gal. o• ..v·:::~~ 

prever;t nec:·/r: 
sand com,n-; 
in to aug-ers. 

LOG OF BORING WCC-35 1 fL!? 
B< 

WOODWAR:>-CLYDE COSSL;LiA: 
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r 
8oRISC 
LOCATIOS 

DRILLlSG •1.-.,-. .. .::. =-o-1 •. ;~-, 
E~L"IPMEST ·• -""' - - . " · 
T 'PE OF - - -- h _, ·"" 
'o'iELL C A~!SG - : ;_ :; :: ' 

SCREES 
PERF'ORATIOS 

- . -. 

ELE'>'ATibS 
ASD DATUM 47.01 

. CdMPLET!OS -::, • :: 
DEPTH (rtl 
DIAMETER OF 
90RISG I tn 1 

Feet above MSL 
DATE 
F'ISISHED ~-

ROCK 
DEPTH lrtl 
D!AME7ER OF 
W'ELL II\ l 

"TYPE SIZE OF' 
:3A:--.cD PACK 

,-
~ -- TYPE THICK:-o:ESS 

OF :3EAUSl =~ ~~s;: J. .: ::. :.r:..-: :·: 

w.-TER 
::!EPTH I (I_) 

DI~T 

FlR~T 

L"\DIST 

COMPL 

DE3CRIPTIO:\ 

- 3 !_ 7"' :_ .... r 

• - .:::e:.~s 

5-

•;; CJRE 

.2~ HRS 

: I I 
i 
' 1" + 
:10~ 4-

j+ ~ I ~ 

! t St H. ~c'"· deck ye"c"''" b'own-:-TLA YEY 
' • Sol.. T (MH ), m1caceous 

!1s+ ... 
~ 
.;. 

.:• 
:?o.l 

- I r 
T 
T 

3ecol'"l"es very stiff to hard. 

~ '/ery stiff ~o hard, mo1st, dark brown to i +olive brown, SILTY CLAY (CL). 

i2s..!.. 
I -t-

1 t 
I T 

it ----
1 t very oer~se. moist. olive brown, SILTY fine 

--

-r-

--

1 +grained SAND (SM), with some cloy ve1nlets. 

'30+ -r-

t 
+ 

I ± ve~y st1ff to hord, mo.st. cork olive brown, 
;35 + C:..AvEY SiLT (MH). 

'
i ProJect: OOUGi..AS AIRCRAFT CO. 

, Project No.: 894.1863J 

-I-
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/ 
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/ 

/ 

/ 

/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 

z 

LOGGED BY CHECKED SY 

-~:-=s 
.. 

SA.\IPLES 
0 V A I ppm) ':£ = = ~ 

r ' . / 
.~ / , / 

~ / 

'.-
~ / 

'-I-t ~ 1 
f / 
> / 
~ / 

/ 
_,-
/ 

/ 

/ 

I 
' 

~A:: H-.; 
I I 

/-~ ,......, 

~ 2 X 31 
/ '""'"-' 
_,-
/ 
/ 

/ 

/ 

/ 
/ 

rl- f;] 
~ 31!\15 
/ ~ 
/ 

/ 

/ 

/ 

/ 

~ 

/ 

7 

;o.- ,......, 

; 4 X 34 7 
; f--' 
/ 

/ 

/'" 
/ 

/ 

/ 

~-- h~ / 5 43 
; '-' 
/""' 

/ 

/ 

/ 

/ 
/ 

6.6 

:~-- 6 x so 6.9 
/ ....... 
/ 
/ 

/ 

/ 

/ 

6 

c 

0 

6 

6 

6 

6 

5 

·----. -
~...;,; 

i 
I ' 

: 
I 

i ! 
I I 
I ' ~.; 1 I 
I I ~-1 

I 

I 
I : 
I • :." 3; 
I "'- ; I , 
I j 

! 
i 
I 

110~ I 
""I 

I 
I 

i 
I 

1110 i 

I 

1,17 

I 
I 
I 

I 

1 11.2: I 

LOG OF BORING WCC-
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DESCRIPTION 
I :::.: 

_...: s~. 
..:. . - . \~M; 

- :_ .. \ :- s~"' ~ ;-!"S .:f :·::.< ...,...· .... er:l 
- - ... ... - ·~., --· ~~- -· 

45--

.:. ' 
-· .'!':J ;~"'Se. --- -'· ..;""': 1 -!":N·Sr"l : .. :,Nr'l ,..., 

:- :. ,e : ... ..:..,.,r. S _ -., •.!"'-? :::1 --e~·-!"'1 ;ro·.~~·j 

-· ~.:. .... : 3'.•' 
50--

I .. ----------

'55~-··e"'/ s:" :o .,cr;::, ~oist to 11ery moist. 

1. Jil·,e. 3,L_ •y ·:~A Y : CL.). Nith ·ron oxide 

~ s ~.::- .r ;. 

.. 

60 :_ } 
I -

:..~'"'5 of cer1se. como. yellowish brown, 

· ~e ;rc,rec 3AND (SP) 

•• e"'y .:ense. ve"'y ..,oist, dark brown, SILTY 

- •·ne ;r;,r.e·j SAND (SM), m1caceous . 

.. 
65--.. 

1. 
t 

.. ----------
70~,..="'j, ;:~.;rcted. olive, SANDY SILT (ML). 

~ ~ic~c~·~!.JS. 

.. 
~ ~eo::lium C:ense. soturoteCI. olive brown, 

757;rc:neCI SAND (SP-SM). micaceous 

T' 

...... 

ProJect: :OuGLAS AtRC:RArT CO. 

7 . 
~ .. 
T 
'!' 
~ 

; . 
.. 
t 
t 
I 
' r 
+ 
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l 
t 
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t 
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S2 
c.:l 
q -...., 

S2 ..... 

z 
0 
E= 
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:::::e ·~ :.: -- :::::: 

~ 
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-1 / 
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1/ 
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J / 

(' 
/1 r 
~ v 

1 ~ 1/ 

~ f 
J 

r r 
~ 

1/ 
v 

~ 

I 
';) 

z 

I ! 

~ ~ ·- = ~ ._-
~ L:J -: - -

I 

~I 9 65: "' ..J 

~I 
891 3 ... . I 

I 

11 

I 
I 

911 6.5 

... 

'"' 

6 

6 

6 

0 

0 

6 

1 • ..! .... 

~ . = 1 

i ' 11::' 

I ; 

I • ~-~I 
I i ..:~OJ 

I I 

. --­
i! ---1 

CONT. LOG OF BORI\G:.~ 
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.. 
u 
.! 

SAMPLES 
-

DESCRIPTION --
I~ I i 

REMARKS 

- :~ ... :·~c.e~: - f:=' 
• ~1 .. - · ~ .... ..,se to very dense, soturoted. 1--1--

-- ~ -- ->--
- 01·ve ::>ro.,..,.,, f,ne to meaium gro1ned SMJO -- t::::: 

1 ~ •. s=-SM~. -n~c.:ceous. = 
i 

~ 
I r ~ 
! T ~ :so+ -~ ~ -~ r-

1 + - -- g 16[X oc 6. 5 
I : ~ r 

I : = 
I t = 
I I ~ 

Iss± -~ -- ~ -~ r-
t ~ 171)< 90 6.2 

T ~ r 

t § 
I --- ~ 
t Horo. so~ted, olive. SANOY SILT (ML). ~-_-_- ~ 

90 -1- -~- - _ .... 1-.o=;= "; .... "...+-lX k- -

-~----~~~~~~~~--------~~-------~-~~0~~~~1-,_sti_7_st-s-.s-r_s_.s-t,_3_s_st-________ ___ 
Bottom of Boring ot 91.5 feet. 

5.5 i.317 

5.5 1.340 

-~ 

lOG~ -t-

105+- -t- -t-

uo-~ -t- -t-

115-t- -t- -t-

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8941863J 
WOODWARD-CLYDE COSSliLTA"-: 

BOE-CS-0071367 



I r.8t<i';,~N See Location Map 1 Wn~~~w 51.12 feet MSl. 
ID~~WNG A & R Oriling, Inc. 'DRILLER M. Romero ~~Ih:o 6-7-89 ~~fN~HED 6- - _;;: 
AGENCY 

EQUIPWENT CME 75 with 8 inch 0.0., H.S.A. f6~~fJL(l8N 90.8 ~~~~~H (ftl 
· !.:!!'~ OF 
1 WELL CASING PVC Sch. 40 i~~~i~~ATION 0.01-inch 1 g,IAMETE~ or 

ORING m 1Q I DIAMEJER) OF' 
1 WELL IN ..:. 

I TYPE, SIZE OF' 
1SA.SD PACK Lones tar No. 0/30 16r'§tiiJ§fNESS Bentonite ;,elie~s 5 ft./VOICICy :;r:u: . -

~~ '· 
~0 Q.f ·DIST. 0 iUNDIST. i8 I CORE 0 LOGGED BY 

I 
CHECKED BY 

SAMPLES 
.wATER 

p Glcesman \A. - . 
F'IRST 

1
cowPL. 124 HRS r:'8:~: -::' 

DEPTH ( fl) - - I - ..... =eves 
' z SAMPLES I -.; 5:2 0 ! 

...... 
.! : - 0 e:: 

~= - DESCRIPTION 5 c.J o.v A. (ppm)l 
t ..J = :- RE~L-\RK~ 0 ..JO.. '0 ·- ...., 
~ = 0 ..J::Eo 

... 
I ~ I I = = ll 

e- X. ·= '0 "' .:.: 
0 ·--

~ g c.Jog C) o= ~ ~ "' :.. :'0 
::i J:u >. -o ::! ~ 0~ z 1- =u 

I 
3 1 /2-:nch Asphalt concrete. over 9 in en 

/ / 1 6 09541 ......._bose ....,c~er,ol ~ / / 

Soft, •1ery mo1st to saturated, block, SANOY 
/ / 
/ / 

~tsy (C,W / / 
I 

very stiff, mo1st. dark yellowish / / t eco es 
/ / 

brown / / 

/ '/"' 

~ / / ~ 1 24 1 7 1000 5-- -~ / ,._ 
/ / '---' 
/ ~-/ -
/ 

~--- -- -- -- -- / Med1um dense. mo1st. olive brown, SILTY fine / 
~ grained SAND (SM), with trace of cloy. / 

/ / 

/ / 

~ / / 

1-2 13 1 7 1007 10--- +- / "-/ / ~ 
/ / 

/ / 

/ / 

T' No cloy. 
/ ,... 
/ / -
/ / 

/ / 
/ / 

~ 
/ / 

_3 25 2 7 15-- / :;.. 1013 -- / 
/ / '---' 
/ '/'-
/ / 

/ / 
/ / 

/ / 
/ / 
/ .:;. 

~ 
/ 

20 
/ / ~4 21 0 6 1017 
/ .,.. 

Very stiff to nord, mo1st. dark )lellowish browr / / ~ 

SANOY CLAY (CL). 
/ / 

/ / 
/ / 

/ / 

/ / 
/ '/" 
/ / 

T Contains Iorge nodules of calcium 
/ / 

~ / 

~-I- 5 61 0 6 1024 25 -+- carbonate (HCL Reaction). -~ / 
/ / ~ 
/ / 
/ / 
/ / - / . /" 

/ / 

-- -- -- -- -- / / 

Dense. moist, olive brown, SILTY fine gro1ned / / 

SAND (SM). 
/ / 

~ / / 

1-6 36 1 6 1031 30- -f-
/ ·r 1- / 

/ / ~ 
/ .,... 
/ / 
/ / 

/ / 

/ / -- -- -- -- -- / / Dense. moist. o11ve brown. fine gro1ned SAND 
/ / 

to SILTY SAND (SP-SM). / / 

~ / / ~7 32 2 6 1038 35-f- -~ / .,. 

PrOJeCt: DOUCLAS AIRCRAF'T COMPANY TORRANCE 

LOG OF BORINGWCC- • r- F.£ 
...... 

Project No.: 8941863J -- B-3E 
- :' .,, . - ~ 

BOE-CS-0071368 



DESCRIPTION 
SAMPLES G~ 

O.V.A. (ppm) ~ ~ 

~ ~§~;EI 1 ~ f I.. l'(l 
(/] =~ cc::: 

REMARKS 

..... 
' .. / /" 

I I ~ :e"se. moist. olive brown. fine gro1ned 

- 5~~<D to SiLTY SAND (SP-SM). 
~ 

....... 
+ 

1- ::e"'se ~.J ~~,.., :ense. ::c~o. :Jaie crown, fine t 

I ~ ;;r-'re,.. SANC:; (S~) T 
.i 40J_. •. - _:_ 

I + 
I ..._ 
I 

I 

I t 
145f 

_tr Becomes olive brown. 

50·t 
f . 

+ -+-

1 
1 

+ ~ 

-f-

55 t Dense. moist. olive brown, GRAVELLY medium 

grained SAND (SW), grovel 1/4"-1/2" diomete . 

I ----- "" 
1 Very dense, moist. dark olive, CLAYEY fine 

·grained SAND (SC). 

60 -~Very dense. moist, olive. Sll TY fine grained -~ 

SAND (SM). 

65-f-

70-f-

r-;- Becomes wet, olive brown. 

' 
75--

-f-

+ 

-I-

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 
/ 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 

/ 

/ 

/ 
/ 
/ 
/ 

Project DOUGLAS AIRCRAFT COMPANY TORRANCE 

Project No.: 8941863J 
CONT. 

I= 
I= = ~ 
~ 
~ 
~ t::: 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
E= 
~ 
~ 
~ 
~ 
t: = t::: 
;::::: 
== ~ 
~ 
~ 
~ t:: 

/ 

/ 

~ I 
;.. ~ I ::._s X 46 
/ '--l 
/ 
/ 

/ 
/ 

/ 

-

-

-

. 

-

. 

._12 ~ 
""""" 

X ._13 
I--' 

1-

1-

~ 1-14 
~ 

... 

_15 X 
~ 

LOG 

90 

74 

51 

25 

OF 

6 ~045 

2 6 1054 

2 6 1106 

4 , 1, 5 

1 4 1136 

3 4 1141 

NR 4 1203 

10 4 1215 

BORING wee-~ :s Ftg 
B-39 

WOODWAR~-CLYDE CO~S~L~A~ 

BOE-CS-0071369 



::-
u 
.! --E= 

I c.. 
I c..::: I ! 

...... 
I 

I -I .. 
! ...... 

i 
I 

: ...... , 
I ~o + 
-- I 

i 
1 

85l 
f-t 

f­

f­

f­

f-

105f-­

f­

f­

f­

f-

110 f­

... 
t-

-
115 ,_ 

DESCRIPTION 

'Jery ~ense. saturated. clive brown. SIL :y 

f.re ;r.:;1ned SAND (SM) . 

Becomes medium grained with shell 

fragments 

Added 40 gallons of water prior to 

installation of well cos1ng. 

Project: DOUGLAS AIRCRAFT COMPANY TORRANCE 

Project· No.: 8941863J 

t 

T 

t 
T r 
-

-I-

-I-

-I-

+· 

RE~fARK:S 

4 13C5 .!::e: """= ........ _ _,. ., ... 

3 NR 

-I-

-I-

-I-

-~ 

-f-

CONT. LOG OF BORING we~-· :s ~~~~ 
WOODWAR::l-CLYDE CGSSL'LT~· 

BOE-CS-0071370 



r 

See Location Map \1SL 

Beylik Drilling, Inc. 'DRlu.ER D. Jones 0-- ~~'1- ~.:. 
-w --

lngersal Rend, MUD Rotcry 140 

IPERFORATION 10 
TYPE/SIZE OF Lones tar No. 0/30 
SA~D PACK i6P'~filJ~fNESS Bentonite P::oelle~s 5 ft./VOICIOy gr:~..-: ··:- ~t 

~0 Q.f 
SAMPLES 

,DIST 4 jUNUI::iT 0 !CORE O LOGGED BY 
H. Reyes 

P. Glaesman 

CHECKED BY 

WA1~.R 
DEPTH !ftl 

i FIRST. ICOMPI.. 24 HRS. 

-' 
~ " .! - DESCRIPTION ---:.: 

=. 
.;. 6-.nc~ Aspno1t concrete over 6-1ncn bose 

mcter:al ~ 

..... Dark yeHcw1sh orown. CLAYEY fine gro,ned 

~ SAND (SC), w1th small oiameter gravel. 

t 
T 

- t o-r 
I 

r 
...... 

i 
t --------

10 fine grained sand. -~ t
' Dark yellowish brown, SILTY CLAY ( CL), with 

15-~ +· 

20-- -~ 

-~ 

+ 

30-t- -~ 

i
' :Jerk ye11ow1sh brown, SilTY fine gro1ned SAND 

(SM). ~ 

35 -1-

ProJeCt: DOUGLAS AIRCRAFT COMPANY TORRANCE 

Project No.: 8840863J 

S2 
0 g 
9 
e: 0 g :::i 

z 
0 
e: 
c.J 
...J 

..JO.. 

...J:::::Eo 
woo 
J:U...J 

[V I.~~' <:1 v 
v v 

v v 
v v 
f.,- ~ 

/ / 

/ r 
/ / 

/ 
,.__ 

/ / 

/ / 

/ / 

/ / 

/ / 
/ / 

/ /"' 

/ / 

/ / 
/ / 
/ ~-~ / 

/ / 

/ / 

/ / 
/ '/"' 

/ / 

/ / 

/ / 
/ / 

/ / 
/ / 

/ '....-1-
/ / 

/ '/"' 
/ / 

/ / 

/ / 

/ ~~ / 
/ / 

/ '/' 
/ / 

/ ..... -/. / 
/ /. 
/ / 

/ / 

/ / 
/ / 

/ r 
/ / 

/ / 

/ / 

/ ~-~ / 
/ / 

/ / 

/ / 

/ /"' 
/ / 

/ / ~ 
/ / 

/ / 
/ / 
/ .;. ~ / 
/ / 
/ 

.,... 
/ / 
/ / 

/ / 

/ / 

/ / 

/ ~-/ 

/ / 

/ /"' 1-

LOG 

M. Rczrrc~:'J 

SAMPLES 
~ 

0. V. A. (ppm Q.() :: :E-
-o ·- ._. 

-i:,' Gl I C = <,) 

=
: i -t e 1 ·c -; 

en :!c, 0""' 

1303 

.. 

1308 

RE~!ARKS 

Stopped cr:1·;~: 

to repa1r cr:il 

1.313 rig. 

1400 Resumed cr: .~ 

' 
OF BORING WCC- 1 ~,. 

Ftg 
B-4 1 

WOODWARD-CLYD:: CO~SI,;LT ... ~ 

BOE-CS-0071371 



i 
! 
I 

r~ 
i ::..: I 

,.....I 
, -I 

40...:... 
+ 
+ .. 
..... 

+ ,. 
+ 

45+ 
~ 
I 

DESCRIPTION 
:or: 1"1l.Oed) 

::;cr< ye•low,sh brown, SILTY fine gro,,.,ed 
3M,J . 3M). 

tJork yellowish brown,S\i:. TY CLAY (CL) 
-+-

+ ----- -- -- -- -- --+ Dark yellowish brown, SILTY fine grained 

fSAND (SM). 

50 t +-

t 
55 I Ol;vo b•own, meo;um gh•o;ned SAND (SP-SM), 

with small grovel and shell fragments. 

t 
T 

-I-

Dark yellowish brown, SILTY CLAY ( CL), 
65-~micoceous. +-

70-,_ 

Yellowish brown, fine grained SAND {SP-SM), 

with smell diem. grovel ond shell fragments. 

75-r"f' Becomes olive brown. 

-I-

--

/ 

/ 

/ 
/ 
; 

/ 

/ 
; 

/ 

/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 
/ 
/ 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 
/ 
/ 

/ 

/ 

/ 

/ 

/ 
/ 
/ 
/ 

/ 

/ 

/ 

Project: DOUGLAS AIRCRAfT COMPANY TORRANCE 

Project No.: 8941863J 
CONT. 

0 z 

; 

/ 

;. 
; 

/ 
; 

/ 

/ 

; ..... 
;.. 
/ 
/ 

/ 
/ 

/ 

/ 

/ 

~ ~ 
/ 

/ 

/ 

/ 

/ 

~ 
~ 
/ ., 
~ 

/ 

/ 
/ 

~ 
/ 

/ 

/ 

/ 

/ 

; ..... 
/ 
/" 
/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ ,. ..... 
/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ 
/" 

/ 

"'"f-
/ 
/ 

/ 

/ 

/ 

/ ,_ 

SAMPLES I ·• 

I 
O.VA. (ppm) 

~r.i. 
., ... I c 

~I~§ 
., :I 
Cl • <..> 0 

,t- 1s8 .. 
"' Cl 

.. 
:z: :n ' :c :.:l 

-4l ,.. 
on:: 
c::e-·---Q.) 
:::--

:.... ttl 
=::::: 

1415 

1427 

1500 

1517 

REMARKS 

Loosing a lot of 
drilling MUQ 

LOG OF BORINGwcc-:c Ftg 
B-4~ 

WOODWARD-CLYDE CO~SliLT.t.. 

BOE-CS-0071372 

~--, 

I 
' 



,.. 

- ~ 
z SAMPLES ..... .. 0 Cll 

~ 0 e: QO§ - 0. VA. (ppm) - DESCRIPTION g ..:! REMARKS I - ....l 1:~ 

... Q ...,l0.. I ~ ·--
·= 

I .. I C 

-~I - 0 ....l::::l:c:, ~ tl ... ;, :0:.-.J 
: ~~ ~ 

Cl ,..... ..:~o-. Q. o:::S 0 0 tl 0 ~ :1::1 

~ !~ -o ~ 
~I CS loo 

::J i~U~ II:U Cll ! ::c :.:1 oe:: 
~ 

:.:~ ::r·..!ed; ....... / v I - : --e :,...:.Nn, fine grained SAND (SP-SM). ... 
/ v I 

- N:'., s'"'e" 'ragments. t / v I - -+- v - / I . .. / v I 
~ 

I 
....... 

+ 
/ ,/ I 

'ao....:. / v_~ 

.. T / v 1 52' 
I "T" 

/ v . / v I ~ 

f 
/ v .. 
/ v 

T / v Dr:;l;,.,g r"r"'!u: .. 
~ Becomes medium 

/ v grained. 
/ ,/ - ~oss rec:...ced. 

85 _;_J 

t / v 
T / v 

I .I v 
/ v 

+ / v 
"t" / v + / v -T-

+ / v"'~ -
90t -~ 

/ v 
/ v 1527 

f 
.I v 
/ v 
/ v 
/ v 
.I v 
.I ~-95f -~ / 

~ 

/ v 
Abundant shell fragments. / v 

/ 'v 
/ v 
/ v " 
.I v 

100 -I-
.I ~- ..... ..... .I 

/ 1/ 1530 
.I v 
/ 'v 
/ v 
/ v 

.. .I v 
/ v 

105 ~ -I- .I v~ ..... 
/ v , v 

- - - - - , v 
Bluish gray and light yellowish brown, SILTY v 

~CLAY (CL). / v 

110t 
/ v 
/ v 

-~ 

~ ~ 
.. 

1535 
r% ~ .. ~ 

Olive brown, fine to medium grained SAND ~ ~ 
~ ~ (SP-SM). ~ ~ 

115 - _..._ ..... 

Project: DOUGLAS AIRCRArT COMPANY TORRANCE 

Projecl No.: 8941863J 
CONT. LOG OF BORINGwcc-~:'~-L!3 

WOODWARD-CLYDE CO~SL:LTA:--o 

BOE-CS-0071373 



-u 
.! -

DESCRIPTION :r: 
e-... -w 
:::::: 

I 
i 

I 
l 

-r 
Olive brown, fine to medium grained SAND + 
(S?- 3M). + 

i120t "· ";"e. s;" C iML), m''c"o"' (SHS'GNEl 

ve brown, medium grained SAI'lO (SP). t 
+ r·st, oH"e. SILT (ML), m;coceo"'· t 

l25 Olive. 31L TY fine grained SAND (SM). _t 

Dorl< yetlowish brown. medium groin ed 
SAND (SP). 

130 ... 

1351-

Dark yellowish brown. and bluish gray. SILTY 
CL.I\Y (CL). 

140 
Bottomof Boring at 140 feet. 

155r-

Project: DOUGLAS AIRCRAFT COMPANY TORRANCE 

Project No.: 8941863J 

-r-

-I-

-I-

CONT. 

1 

2 

3 

LOG 

SAMPLES ! 
I 

RE~IARKS 
I f I 

~ ~I ... Cl Cl (,) 
" Q, ., 

::C 'll I a:l 

~ 6·J4 

"~~ ,_: ... e ;;: e:~: ..--?' ~ _l,. -~ 

I 

I 
i 

.' 

1615 

60'r. C:.:re ~~~: .. e,.:. 

-
1644 

20'r. Core Recove•y 

1701 

2C'r. Core Recove':· 

1725 

OF Bo RI '-TG wcr-. ~ ·. Ft£7 
1 'j '-' ....... B-44 

WOODWARD CLYDE COSSCLTA:>, 

BOE-CS-0071374 



r 
. .a- - ............... -

Woodward-Clyde Consuttant. " SHIPMENT NO.: -
CHAIN OF CUSTODY RECORD PAGE_l_oF $ 

PROJECT NAME; t r !.'~ to. (C6) DATE v I.J.!. I b 

PROJECT NO.: ~ I ~ .} ~ 

Sample Number Location Type of Sample Type of Container Type of Preservation Analysis ReQuired • 

Material Method Temp Olemtcal 

IN c..c.. • 1 0· J.4\ ~ Lucc.-!r: \.W)~')t. ~tL.c1<.. 4--, ~ \JiJA Ia!. Ai.~ 

--'.A:C..r. -!';·.a.~ / 
,v-

L ;((.- 1v-~c. ~/ ~ ,~ Olaf'~ 

Wc...c. -10- ;J...' :/ ~!.t..l VJL1 

Lv~ - l j) • .2 S J ,v 
I ~C.C... • $()- .2A ·,-1,.,<:(_ - ~ j;;: 

wu -~l)-;2rz, . 
,II 

_U/"--3" -.l.C:::, q 01'. a...l.c- ~ 

l..tv_<..C. • 3 ,_ ;2.. R.. .. CJ .. 1 At.d u Vc'JJ. 

(A.(:.(. -? D- .2. S " 'I \,'I ,~ 

"' 
'( 

----- --...._ ---""'- --..... ~ i 

~ 
~ -..........._ 

........ 
~ 

-.............. 
/'1 lA' ~ . . :.............. 

Total Number of Samples Shipped: I Sampler's Sianature: Y.tN? ~;:-...... 

Relinquished By: ~---
Received By: YA/.rf~- Date 

Signature Signature .<;;'t: ._,I~ io-

Printed Name :::;' ~-- G (d ~ ~ 1\Ao!::=o., Printed Name / .. _}'/ /'!:.. _,.;1 (; 

Company we. c.. Company .111-- t. 
I Time 

Reason ~ ulll!. I '.l'(r ~- We.~ c: 
• 7 y· __ ~-

Relinquished By: ~ _ "' . / 
A-;vod BY' ~ ~ ~ 

Date 

Signature _t. -.,Jf /?~cj_ 1ft 

Printed Name ~& ~ - 7:7' =~ ~=~·: 
Company - J 

Time 

Reason 

//. . .;I# +., 

Relinquished By: Received By: Date 

Signature Signature I I 

Printed Nam"' Printed Nam• 

Company Company 
Time 

Reason 

Relinquished By: Received By: Date 

Signature Signature I I 

Printed Name Printed Name 

Company Company 
Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

1ollsaa 

• Note - This does not constitute authorization to proceed with analysis 
LA/OR-0183-421 

BOE-CS-0071375 



" ,. • • . . ., 

Woodward-Clyde Consultants " 
CHAIN OF CUSTODY RECORD 

PROJECT NAME:_:£.').>!!J.!o:.w~·'•wl.~~:.t-_~..t.."7___;'J:...'~.;.:_-..:..C"_··<:._(._~_.....:(~u~-----
PROJECT NO.: S"?14 I~~; J 

•. t 
. ' ·. 

SHIPMENT NO.: ___ _ 

PAGE_j_OF _f __ 

OA TE I iJ I 6 I ~ 

Samote Number Locat1on Type of Sample 
Matenat Method 

Type of Conta~ner 
Type of Preservat1on Analys1s RP.QUired • 

Temp Chem1cal 

_ ~-~--~~~·~---~c~~#J_._,~s1---1---t--;-
1 --r---t-~r----r-------+-1---+----~------~----------~ 

WC..<... 0 S-1/t 

-~~~-~~-~~-~~-J~--~~~~~~-~\v~~--+--+---r---+-----+-----~~-+--~----~----------~
 

~c..~ I~-~,~ .....,cc. ·tl< 

-r---._ 

-----
------Total Number of Samples Shipped: /2 I Sampler's Signature: 

Relinqueshed By: ~~· Signature .... __ 

Printed Name :¥;C 4iesMceE 
Company C.< 
Reason ~- - d.~ I,~ ..... ,., -+- L..r:A.~ 

Received s..f?" _//'' , ' . z 
Signature • ~'"I ' ' r' l '' 
Printed Name fJ/: S~~~~= /·tl ,.,.. H tl 

Company · "' : •htH')- r' ·t·'f" ,, ; 

Date 
. I I /. i 

Time 
.... 

Relinquished By:. · ' 
Signature I ., · 1 • .:., -v • 
Printed Name I • · ·,-.Jt< ?".._,, >).,U~ 
Company ' ., "' ( 
Reason .' • ,. · ' ' }, ' ·-~ 

Date 
I I 

Time 

"" 
1 

Date 
Rehnqueshed B~_) ......,~-" J.. 

S•gnature -~ _ 
Received By~ 

Signature 
Printed Na~~ 
Company WCA ~ l S 

LOI 9 , ... ,.. 
,l. 

Prented Nam•e.e....,....--:------"------------
Company _____ -_._-______________ __ 

Reason 
_ . s a 2 

T1me 
IZ ·~g 

Relinquished By: Received By: Date 

Signature ____________________ _ Signature __________________________ __ 
I I 

Printed Name----------------------
Company _______________________ _ 

Printed Name _____________________ _ 
Company __________________________ __ T1me 

Reason 

Spec1al Shepment I Handling I Storage Requiremenu: J 
" _j (...,Jr;, .L~ (Jt~ ~:~- b'r~~ 

(11\.IAC..'T': ret-,.. 6{.r.Psl"'-- vi Ar:~·~ ""' ~ 

• Note - This does not constitute authorization to proceed with analysis 
LA,QFI-0183 421 

BOE-CS-0071376 



r 
i~ti~1>N See Location Mao 1 ~ifrr~~~~w 51.18 feet MSL. 

DRIWNG Beylik Drilling, Inc. )DRillER 0. Jones ~tl'h:o 6-:-23-89 jDATE 6-27-89 
AGESCY 

FINISHED 

~~~Llffl:~r-rr lngersal Rand, Mud -~~:ary 

~wJ grs!NG PVC ·sch. 40 ~~~~~6~AT!O N 
i TYPE/SIZE OF 
iSA:-lD PACK Lones tar # 0/30 
So Qf 

'SAMPLES 1
DIST. 4 [UNDIST 

WATER 
• DEPTH lrtl 

,FIRST 

.:i =., 
-I 

~ DESCRIPTION -w ---
+ 6--ncr-~ aspnolt concrete :::>ver 

I::-'\6
- ncn Base material. 

Oar~ yellow1sh orown, SIL iY fine gro1ned 

l SAND (SM) 

5--

10 -T With some clay. 

1-

15-t-

20----

25 -~ Becomes olive brown, fine to medium 

SILTY grained SAND (SM). 

30-t-

t-T- Becomes cloyey with some calcareous 

[. f nodules. 

35-t-

~ ,__, 

Project: DOUGLAS AIRCRAFT COMPANY TORRANCE 

Project No.: 8941863J 

~~~~ofH~I3N 140 ~~~~ (ft) -

o.o~ ircr: I DIAWETEr or 
BORING m. 10 : DIAWEJER

1 
OF 

• WELL IN. 4 

jTYPEt1lJ~fNESS Ber~tonite ~!!lets 5 ft./Volclay grc~..t .~~ 

'~ •OF 5 A S 1...0 

!CORE 0 I LOGGED BY 
! 

CHECKED BY 
H. Re' es y 

124 HRS 

I S:: 
~ 
q 

Q 
E= "-' q ...... -

_ ._ 

--

-f.. 

+· 

-~ 

z 
Q 
;.... 

~ 
...J 
·~ ::::E-., 
~oo 

' 3: c.; • 
1' 
(V I:', 

"7 
"7 "7 

'Q '" "7 'Q 

7 1'7 
/ / 

/ ,-
/ / 

/ 

,.... _ 
/ / 

/ / 

/ / 

/ / 

/ / 

/ / 

/ /" 

/ / 

/ / 

/ / 

/ "-~ / / 

/ / 

/ / 

/ / 
/ /" 

/ / 
/ / 

/ / 
/ / 

/ / 
/ :;.+ / 
/ / 

/ ,. 
/ / 
/ / 

/ / 

/ / 

/ / 

/ 

-~ / 
/ / 
/ 

,,.._ f.. 
/ / 

/ / 

/ / 
/ / 

/ / 

/ / 

/ 
.,.. 

/ / 

/ / 

/ / 

/ ,_t-
/ / 

/ / 

/ / 

/ / 

/ ' /"' 

/ / 

/ / 

/ / 

/ / 
/ / 

/ -~ ~ / 

/ / 
/ .,. 
/ / 

/ / 
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June 28, 1989 

WOODWARD-CLYDE CONSULTANTS 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

Attn: Or. Alistaire Callender 

JOB NO. 12944 

LABORATORY REPORT 

Samples Received: Fifty-five (55) soils 
Date Received: 6-13-89 
Date Released for Analysis: 6-20-89 

... 
WEST COAST 
ANALYTICAL 
SERVICE, INC. 

.. -._ . - :_ ~ .. .:: ~ :::: 

PUrchase Order No: Projt: 8941863J-Task 1/Douglas Aircraft Co. 

The samples were analyzed as follows: 

Analysis Results Samples Malyzed 

Thirteen (13) soils Halogenated and Aromatic 
Volatile Organics 
by EPA 8010/8020 Data Sheets 

Page 1 of 1 

~~ ;LL/~ 
.~. J. Northington, Ph. D. 

Senior Chemist Technical Director 

9840 Alburtis Avenue • Santa Fe Springs, California 90679 • 213/948-2225 
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Client: WOODWARD-CLYDE CONSULTANTS Sample: B-6-3-3 I') 

Job No: 12944 
Date Matrix: Soil 
Analyzed: 25-Jun-89 Samp Amt: 1 qm 
Analysis: EPA 601/602 (8010/8020) Oil Fact: 1 

Concentration Detection 
Compound mgjKg Limits 

======================================================================== 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethylene 
1,1-Dichloroethane 
trans-1,2-Dichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropylene 
Trichloroethylene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylene& 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

ND 
ND 
NO 
NO 

0.053 
ND 

0.011 
ND 
ND 
ND 
ND 

0.016 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.064 
ND 

0.001 
0.009 

ND 
ND 
ND 

NO-Not Detected. The limit of detection is reported above. 

=============~============= 

0.005 
0.005 
0.003 
0.005 
0.025 
0.003 
0.002 
0.002 
0.002 
0.002 
0.002-
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.001' 
0.002 
0.004 
0.003 
0.002 
0.001 
0.004 
0.001 
0.001 
0.001 
0.001 
0.001 

BOE-CS-0071384 



Client: WOODWARD-CLYDE CONSULTANTS Sample: B-6-5-3 ; -
Job No: 12944 
Date Matrix: soil 
Analyzed: 23-Jun-89 samp Amt: 1qm 
Analysis: EPA 601/602 (8010/8020) Oil Fact: 50,.. 

Concentration Detection 
Compound mg/Kg Limits 

-===-=====-=======·============-==----===--=-=== ===================== 
Chloromethane NO 2.5 
Bromomethane NO 2.5 
Vinyl Chloride NO 1.5 
Chloroethane NO 2.5 
Methylene Chloride NO :3 
1,1-Dichloroethylene NO :.3 
1,1-Dichloroethane NO 1 
trans-1,2-Dichloroethylene NO 0.8 
Trichlorofluoromethane ND 1 
Chloroform ND 0.8 
1,2-Dichloroethane ND l_ 
1,1,1-Trichloroethane 12 0.8 
carbon Tetrachloride ND 0.8 
Bromodichloromethane ND 0.8 
1,1,2,2-Tetrachloroethane ND 0.8 
1,2-Dichloropropane ND 0.8 
trans-1,3-Dichloropropylene ND 0.8 
Trichloroethylene 45 0.8 
Dibromochloromethane ND 0.8 
1,1,2-Trichloroethane ND 0.8 
Benzene ND 0.5 
cis-1,3-Dichloropropylene ND 0.8 
2-Chloroethyl Vinyl Ether ND 2 
Bromoform ND 1.3 
Tetrachloroethylene ND 0.8 
Toluene 1900 0.5 
Chlorobenzene ND 1.6 
Ethylbenzene 51 0.5 
Total Xylenes 390 0.5 
1,3-Dichlorobenzene ND 0.5 
1,4-Dichlorobenzene ND 0.5 
1,2-Dichlorobenzene ND 0.5 

ND-Not Detected. The limit of detection is reported above. 

============~============ 
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Client: WOODWARD-CLYDE CONSULTANTS Sample: B-6-7-3 
Job No: 12944 
Date Matrix: Soil 
Analyzed: 23-Jun-89 Samp Amt: 1 qm 
Analysis: EPA 601/602 (8010/8020) Oil Fact: 5000 

Concentration Detection 
Compound mg/Kg Limits 

-~========================================-============================= 

Chloromethane NO 25 
Bromomethane NO 25 
Vinyl Chloride NO 15 
Chloroethane NO 25 
Methylene Chloride NO 125 
1,1-Dichloroethylene NO 15 
1,1-Dichloroethane NO 10 
trans-1,2-Dichloroethylene NO 7.5 
Trichlorofluoromethane NO 10 
Chloroform NO 7.5 
1,2-0ichloroethane NO 10 
1,1,1-Trichloroethane NO 7. !5 . 

carbon Tetrachloride NO 7.5 
Bromodichloromethane NO 7.5 
1,1,2,2-Tetrachloroethane NO 7.5 
1,2-Dichloropropane NO 7.5 
trans-1,3-Dichloropropylene NO 7.5 
Trichloroethylene NO 7.5 
Dibromochloromethane NO 7.5 
1,1,2-Trichloroethane NO 7.5 
Benzene NO 5 
cis-1,3-0ichloropropylene NO 7.5 
2-Chloroethyl Vinyl Ether NO 20 
Bromoform NO 12.5 
Tetrachloroethylene NO 7.5 
Toluene 48 5 
Chlorobenzene NO 25 
Ethylbenzene NO 5 
Total Xylenes 21 5 
1,3-Dichlorobenzene NO 5 
1,4-Dichlorobenzene NO 5 
1,2-Dichlorobenzene NO 5 

NO-Not Detected. The limit of detection is reported above. 

============~============ 

BOE-CS-0071386 



Client: WOODWARD-CLYDE CONSULTANTS Sample: B-6-7-4 
Job No: 12944 
Date Matrix: Soil 
Analyzed: 23-Jun-89 Samp Amt: 1 qm 
Analysis: EPA 601/602 (8010/8020) Oil Fact: 1000 

Concentration Detection 
Compound mg/K9 Limits 

--=====================-=========·======·=-============================= 
Chloromethane NO 5 
Bromomethane NO 5 
Vinyl Chloride NO 3 
Chloroethane NO 5 
Methylene Chloride NO 25 
1,1-0ichloroethylene NO 3 
1,1-0ichloroethane NO 2 
trans-1,2-0ichloroethylene ND 1.5 
Trichlorofluoromethane ND 2 
Chloroform NO 1.5 
1,2-0ichloroethane ND 2 
1,1,1-Trichloroethane ND 1.5 
carbon Tetrachloride ND 1.5 
Bromodichloromethane NO 1.5 
1,1,2,2-Tetrachloroethane ND 1.5 
1,2-0ichloropropane NO 1.5 
trans-1,3-0ichloropropylene ND 1.5 
Trichloroethylene ND 1.5 
Oibromochloromethane NO 1.5 
1,1,2-Trichloroethane NO 1.5 
Benzene NO 1 
cis-1,3-0ichloropropylene NO 1.5 
2-Chloroethyl Vinyl Ether ND 4 
Bromoform NO 2.5 
Tetrachloroethylene NO 1.5 
Toluene 19 1 
Chlorobenzene NO 5 
Ethylbenzena ND 1 
Total Xylenes 6 1 
1,3-0ichlorobenzene NO 1 
1,4-0ichlorobenzena NO 1 
1,2-Dichlorobenzene ND 1 

NO-Not Detected. The limit of detection is reported above. 

===========~~=========== 
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Client: WOODWARD-CLYDE CONSULTANTS 
Job No: 12944 
Date 
Analyzed: 23-Jun-89 
Analysis: EPA 601/602 (8010/8020) 

Compound 

Sample: B-6-9-3 

Matrix: Soil 
Samp Amt: 1 gm 
Oil Fact: 1000 

Concentration 
mg/Kg 

Detection 
Limits 

======================================================================== 
Chloromethane NO 5 
Bromomethane NO 5 
Vinyl Chloride NO 3 
Chloroethane NO 5 
Methylene Chloride NO 25 
1,1-0ichloroethylene NO 5 
1,1-0ichloroethane NO 2 
trans-1,2-Dichloroethylene NO 1.5 
Trichlorofluoromethane NO 2 
Chloroform NO 1.5 
1,2-Dichloroethane NO 2 

1,1,1-Trichloroethane 59 1.5 
Carbon Tetrachloride NO 1.5 
Bromodichloromethane NO 1.5 
1,1,2,2-Tetrachloroethane NO 1.5 
1,2-0ichloropropane ND 1.5 
trans-1,3-Dichloropropylene ND 1.5 
Trichloroethylene 23 1.5 
Oibromochloromethane ND 1.5 
1,1,2-Trichloroethane ND 1.5 
Benzene ND 1 
cis-1,3-0ichloropropylene ND 1.5 
2-Chloroethyl Vinyl Ether ND 4 
Bromoform ND 2.5 
Tetrachloroethylene ND 1.5 
Toluene 320 1 
Chlorobenzena ND 5 
Ethylbenzena 2.9 1 
Total Xylenes 21 1 
1,3-0ichlorobanzene ND 1 
1,4-Dichlorobanzene ND 1 
1,2-Dichlorobenzene NO 1 

NO-Not Detected. The limit of detection is reported above. 

============~============ 
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Client: WOODWARD-CLYDE CONSULTANTS Sample: B-6-11-3 ) J 

Job No: 12944 
Date Matrix: Soil 
Analyzed: 23-Jun-89 Samp Amt: 0.1 qm 
Analysis: EPA 601/602 (8010/8020) Dil Fact: 1 

Concentration Detection 
Compound mg/Kg Limits 

•=========================•======••=====•z======================•======= 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-0ichloroethylene 
1,1-0ichloroethane 
trans-1,2-0ichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-0ichloroethane 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-0ichloropropane 
trans-1,3-0ichloropropylene 
Trichloroethylene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-0ichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-0ichlorobenzene 
1,4-Dichlorobenzene 
1,2-0ichlorobenzene 

NO 
NO 
NO 
NO 
NO 

0.06 
0.09 

NO 
NO 
NO 
NO 

0.53 
NO 
ND 
ND 
NO 
ND 
0.035 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.31 
ND 
ND 

0.03 
ND 
ND 
ND 

ND-Not Detected. The limit of detection is reported above. 

=============~============= 

0.05 
0.05 
0.03 
0.05 
0.25 
0.03 
0.02 
0.02 
0.02 
0.02 
0. 02-
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.04 
0.03 
0.02 
0.01 
0.04 
0.01 
0.01 
0.01 
0.01 
0.01 
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/ . 
Client: WOOPWARD-CLYOE CONSULTANTS Sample: B-6-13-3 
Job No: 12944 
Date Matrix: Soil 
Analyzed: 23-Jun-89 Samp Amt: 1 gm 
Analysis: EPA 601/602 (8010/8020) Dil Fact: 1000 

Concentration Detection 
Compound mg/Kg Limits 

--====================================================~================= 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethylene 
1,1-Dichloroethane 
trans-1,2-Dichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropylene 
Trichloroethylene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

7.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 

9.9 
ND 
ND 

2.9 
ND 
ND 
ND 

NO-Not Detected. The limit of detection is reported above. 

============~============ 

5 
5 
3 
5 

25 
3 
2 

1.5 
2 

1.5 
2 

1. 5· 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

- 1. 5 
1.5 

1 
1.5 

4 
2.5 
1.5 

1 
4 
1 
1 
1 
1 
1 
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Client: WOOBWARD-CLYDE CONSULTANTS Sample: B-7-7-3 
Job No: 12944 
Date Matrix: Soil 
Analyzed: 25-Jun-89 Samp Amt: 1 qm 
Analysis: EPA 601/602 (8010/8020) Oil Fact: 40 

Concentration Detection 
Compound mg/Kg Limits 

••========z=z======••========•==•=======•=============================== 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethylene 
1,1-Dichloroethane 
trans-1,2-Dichloroethylene 
Trichlorofluo~omethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropylene 
Trichloroethylene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.15 
NO 
NO 
NO 
NO 
NO 

0.09 
NO 
-NO 
NO 
NO 
NO 
NO 
NO 

1.7 
NO 
NO 

0.09 
NO 
NO 
NO 

NO-Not Detected. The limit of detection is reported above. 

=============~============ 

0.2 
0.2 
0.2 
0.2 

1 
0.12 
0.08 
0.06 
0.08 
0.06 
0.08 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.04 
0.06 
0.2 
0.1 
0.06 
0.04 
0.33 
0.04 
0.04 
0.08 
0.08 
0.08 
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Client: WOODWARD CLYDE CONSULTANTS 
Job No: 12944 
Date 
Analyzed: 25-June-89 
Analysis: EPA 601/602 (8010/8020) 

Compound 

Sample: B-7-8-3 

Matrix: Soil 
Samp Amt: 1 qm 
Oil Fact: 1000 

Concentration 
mg/Kg 

Detection 
Limits 

======================================================================== 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethylene 
1,1-Dichloroethane 
trans-1,2-Dichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropylene 
Trichloroethylene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

1 

NO-Not Detected. The limit of detection is reported above. 

============~============ 

5 
5 
3 
5 

25 
3 
2 

1.5 
2 

1~5 
2- . 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1 
1.5 

4 
2.5 
1.5 

1 
5 
1 
1 
1 
1 
1 

BOE-CS-0071392 



Client: WOODWARD-CLYDE CONSULTANTS Sample: B-7-9-3 ~ 

J'ob No: 12944 
Date Matrix: Soil 
Analyzed: 25-J'un-89 Samp Amt: 1gm 
Analysis: EPA 601/602 (8010/8020) Oil Fact: 1000 

Concentration Detection 
Compound mg/Kg Limits 

·====================·=-·===·==========·=--=-----=-===================== 
Chloromethane NO 5 
Bromomethane NO· 5 
Vinyl Chloride NO 3 
Chloroethane NO 5 
Methylene Chloride NO 25 
1,1-Dichloroethylene NO 3 
1,1-0ichloroethane NO 2 
trans-1,2-0ichloroethylene NO 1.5 
Trichlorofluoromethane NO 2 
Chloroform NO 1.5 
1,2-0ichloroethane NO 2-
1,1,1-Trichloroethane 10 1.5 
Carbon Tetrachloride NO 1.5 
Bromodichloromethane NO 1.5 
1,1,2,2-Tetrachloroethane NO 1.5 
1,2-0ichloropropane NO 1.5 
trans-1,3-0ichloropropylene NO 1.5 
Trichloroethylene NO 1.5 
Dibromochloromethane NO 1.5 
1,1,2-Trichloroethane NO 1.5 
Benzene NO 1 
cis-1,3-Dichloropropylene NO 1.5 
2-Chloroethyl Vinyl Ether NO 4 
Bromoform NO 2.5 
Tetrachloroethylene NO 1.5 
Toluene 40 1 
Chlorobenzene NO 1.1 
Ethylbenzene NO 1 
Total Xylenes 1 1 
1,3-Dichlorobenzene NO 1 
1,4-Dichlorobenzene NO 1 
1,2-Dichlorobenzene NO 1 

NO-Not Detected. The limit of detection is reported above. 

============~============ 
BOE-CS-0071393 



Client: WOODWARD-CLYDE CONSULTANTS Sample: B-7-9-4 . ) 
Job No: 12944 
Date Matrix: Soil 
Analyzed: 25-Jun-89 Samp Amt: 1qm 
Analysis: EPA 601/602 ( 8010/8020) Oil Fact: 1000 

Concentration Detection 
Compound mg/Kg Limits 

••======================================c=============================== 
Chloromethane NO 5 
Bromomethane NO 5 
Vinyl Chloride NO 3 

Chloroethane NO 5 
Methylene Chloride NO 25 
1,1-Dichloroethylene NO 3 

1,1-Dichloroethane NO 2 
trans-1,2-Dichloroethylene NO 1.5 
Trichlorofluoromethane NO 2 
Chloroform NO 1.5 
1,2-Dichloroethane NO 2 
1,1,1-Trichloroethane 12 1. 5-
Carbon Tetrachloride NO 1.5 
Bromodichloromethane ND 1.5 
1,1,2,2-Tetrachloroethane ND 1.5 
1,2-Dichloropropane ND 1.5 
trans-1,3-Dichloropropylene ND 1.5 
Trichloroethylene ND 1.5 
Dibromochloromethane ND 1.5 
1,1,2-Trichloroethane ND 1.5 
Benzene ND 1 
cis-1,3-Dichloropropylene ND 1.5 
2-Chloroethyl Vinyl Ether ND 4 
Bromoform ND 2.5 
Tetrachloroethylene ND 1.5 
Toluene 25 1 
Chlorobenzene ND 8.3 
Ethylbenzene ND 1 
Total Xylenes ND 1 
1,3-Dichlorobenzene ND 1 
1,4-Dichlorobenzene ND 1 
1,2-Dichlorobenzene ND 1 

NO-Not Detected. The limit of detection is reported above. 

============~============ 

BOE-CS-0071394 



Client: WOODWARD-CLYDE CONSULTANTS 
Job No: 12944 
Date 
Analyzed: 25-Jun-89 
Analysis: EPA 601/602 (8010/8020) 

Compound 

Sample: B-7-11-3 

Matrix: Soil 
Samp Amt: 1 qm 
Oil Fact: 1000 

Concentration 
mgjKq 

Detection 
Limits 

•c===============•==========••=======•===•============================== 
Chloromethane NO 5 
Bromomethane NO 5 
Vinyl Chloride NO· 3 
Chloroethane NO 5 
Methylene Chloride NO 25 
1,1-Dichloroethylene 57 3 
1,1-Dichloroethane NO 2 
trans-1,2-Dichloroethylene NO 1.5 
Trichlorofluoromethane NO 2 
Chloroform NO 1.5 
1,2-0ichloroethane NO 2 
1,1,1-Trichloroethane 880 1.5 
Carbon Tetrachloride NO 1.5 
Bromodichloromethane NO 1.5 
1,1,2,2-Tetrachloroethane NO 1.5 
1,2-0ichloropropane NO 1.5 
trans-1,3-Dichloropropylene NO 1.5 
Trichloroethylene ND 1.5 
Dibromochloromethane ND 1.5 
1,1,2-Trichloroethane 4 1.5 
Benzene ND 1 
cis-1,3-0ichloropropylene ND 1.5 
2-Chloroethyl Vinyl Ether ND 4 
Bromoform ND 2.5 
Tetrachloroethylene ND 1.5 
Toluene 41 1 
Chlorobenzene ND 8.3 
Ethylbenzene ND 1 
Total Xylenes 1.7 1 
1,3-Dichlorobenzene ND 1 
1,4-Dichlorobenzene ND 1 
1,2-Dichlorobenzene NO 1 

NO-Not Detected. The limit of detection is reported above. 

=============~============= 

BOE-CS-0071395 



r 

Client: WOODWARD CLYDE CONSULTANTS 
Job No: 12944 
Date 
Analyzed: 26-JUNE-89 
Analysis: EPA 601/602 (8010/8020) 

Compound 

Sample: B-7-13-3 

Matrix: Soil 
Samp Amt: l qm 
Oil Fact: so 

Concentration 
mg/Kg 

Detection 
Lind ts 

--==============-=·=======-=====-=====-====·============================ 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethylene 
1,1-Dichloroethane 
trans-1,2-Dichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropylene 
Trichloroethylene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

ND 
ND 
NO 
NO 
20000 

600 
NO 
ND 
NO 
ND 
ND 
59000 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

140 
450 

ND 
ND 
ND 
ND 
ND 
ND 

NO-Not Detected. The limit of detection is reported above. 

============~============ 

250 
250 
150 
250 

1250 
150 
100 

75 
100 

75 
100-. 

75 
75 
75 
75 
75 
75 
75 
75 
75 
50 
75 

200 
125 

75 
50 

300 
50 
50 

100 
100 
100 

BOE-CS-0071396 



Woodward-Clyde Consultants " 
CHAIN OF CUSTODY RECORD 

PROJECT NAME: COuc, ~ AVt.SkAfT Ctl}flWt 
PROJECT NO.: ?l4t ~s J- IASJ<. J 

SHIPMENT NO.: f 
PAGE--2::_oF _b=-­

OATE 6 I ($1 8!f 

Sample Number Locat1on 
Type of Sample T f C 

Type of Preservat10n 
ype o onta1ner Analys1s ReQu•red • 

Matenal Method Temp Chemical 

- ~ .,6-Jf-4 & .... b ~61L. 

- l-6-J~-3 
- ') -1-t - JJ..-4 
- h-b_-11-~ 
- -b- ~~-~ 
- j -b- 14_-~ 

- ~- 6-14-,... '~ 
- ~,...7.. ,... 3> R., 7 
- 1) -7 ... /- q-
- ~ -7-~-"!> 
- ~ "7-;..-4 
- l1-7 ... .S-~ 
- ., ... , ... 3-4-
- >-7-4--~ 

,-1-4-4 

- h ... 7-~ .. -4: 
- 8-7-6-3_ 
-- 6-7-6, It \ I \ I ~ L - " 

- A- 7--r-~ ~ ~ _, ,, '~ ('\ /}1, A IJ \ 

Total Number of Samplg Shipped: ~ Sampler's Signature: / ~ • ., J.- ........_ 

r~ ~tS.7A>is. 
au..~ 

~~'7/f)~c; ~ - , 

Relinquished By: Received By: Date 

Signatur•~~:--------------
Signature______________ I I 

Pnnted Nam,. Printed Name ~=====..~ 
Time 

Company, Company _____________ _ 

Reason 

Relinquished By: Received By: Date 

Signature______________ I I 

Printed Name ~=====--
Company______________ Time 

Signature _____________ _ 

Printed Name ___________ _ 

Company_____________________ 
J 

Reason 
------l====:.J 

~~.!-=::==========.1..------
--·-

Speclal Sh1pment I Handling I Storage Requirements: 

- -· ----······· .... ~ ........ H,,.,,., ,,., nrnri'Pd w1th analvs1s 

BOE-CS-0071397 



Woodward-Clyde Consultants " SHIPMENT NO.: r_ 
PAGE_j__OF-'~=--­
DATE 0 !lSI 8'9 

CHAIN OF CUSTODY RECORD 

PROJECT NAME: ~$ At&ctl\fC G~ 

PROJECT NO.: m/i'.b~ J -'J2'fJ;. J 

Sample Number 
Analys1s Reou1red • 

Locat1on 
Matenal 

T vpe of Sample 

Method 
Type of Conta•ner Type of Preservat1on 

Temp Chem•cal 

-e ·~-t- ~ 
-f3·6-\-4 
- ~-~-~-?, 
- ~-b -J.-tf-
___ (3-_b_ -J-3 
- A- b-3-~ 
- 11-b-+-~ 
- ~- ?.~t-~ 
- J ·b- 5-~-
- -~ -b- ~·4. 
- ~6-6-s 
- ~6-t=r-_1-_ 
- J~h- 7-:S· 
- -&- 7· 4--
-~~~--~-~~~~--~~~~~~--+-~~~--;-

----~+-~--+-----r---------~ 

- l,_ 6-q-t 
-- A- 6---CJ_ - -'-

- l'h-KJ ... s 
- ~ "'b-L"-~ ~'I _.._ II ~ I 

I 

-r :t-~11-3._ ~ \J L~ ' 
Total Number of Samples Shipped: _q~J S mpler's Signature: , •~-

Relinquished By:~ .4.1 • Received BV"~~~ 
Signature v _D Sign1ture ~ 

Printed Namtl/ "C rc- I~ J (...,{LJ ~~ Printed N1me ? 
Compan~ u~~· V. . • .....I < •• r- 14 - Complny ____ ...,~~-;..._.,__..... _______ _ 

Ruson..Q~- di!./,lli/t.., -1...:. 1-Jr"..A.~ 

-

Rel~nquished By:~ ~ /l · .2::L_ / 
S•gnature ~'J,£,.P'.R~~ 
Pnnted Name - /3'..7rr: .J 

Company ~/ ' 
Reason ~ I 

1012944 

Relinquished By: Received By: Date 

Signature: _____________ _ 

Pr.nted Nam""'-------------
Company _____________ _ 

Signlture______________ I I 

Printed Name J.=====~ 
Company______________ T•me 

Reason 

Relinquished By: Received By: Date 

S•gnature _____________ _ 

Pnnted Name ____________ _ 

Company _____________ _ 

Signlture______________ 1 I 

Printed Name I-====~ 
Company______________ r.me 

Reason 

Spec•al Sh•pment I Handling I Storage Requiremenu: 

• Nn'"' - This does not constitute authorization to proceed with analysis 
~-~~-------------.~.-~~~-~-o~-~.~. 

BOE-CS-0071398 



Woodward-Clyde Consultants " SHIPMENT NO.:~ 

CHAIN OF CUSTODY RECORD PAGE~OF ~ 

PROJECT NAME: Il:l1t#L.A$ A~ (J/JtW,tJJ( DATE G "s'~ 
PROJECT NO.: ~~~.~..., :USt;;;,j 

Sample Number Locat•on Type of Sample Type of Container Type of Preservatton Analysts ReQutred • 
Matenal Method Temp Olem.cal 

- P,-7-1~ J1 ... 7 (ij]~ M/J(). ~( Tl)ilf; t:£ ~ ~a: 

- C) ... ..., -~-3 
'\ 

CA~F- 1 Al,~aJ)e 

- ~., j- 8'"-lt I (4~ 

- .. ,. 0)-?, l71'A rn-~ 
- I )-7-_ct_~ 

-
- -7-\0-"1 
- B-'1-·ld-"t 
- ( -1-11-J. 
- J -i·t~+ - J~ -7- ).).~ 

- -J-1~-..4-

- -7-1~- ~ - >-7-1~~ 
-· ~-7_- 14-3 J. 'J \ ' II - ~-7- )4-~ v l1 ,, \ --- -

---....... 
AA /"l A -----Total Number of Sample'- Shipped: ~ l Sampler's Si9"ature:/T~ 

~I./ -
Rel.inquished By:~ j~~-c-.t... Recei~~: Jtfu~~- Date 

Segnature Signature ~L]Ij"; "' 
Printed Naml./ ~ t:.../41:?~""'-- Printed Name ~3/~t lioo .u.J 

Company~ A • rdr ~. Company 4!--t. 
, 

lq ;~_f" 
Reason ~ I'Jl/!..,l.~JO ~ JA£.;.1~ 

~ 

A~:=!~:·~ R~ived B~ e.~ ~ Date 
I /3 I Y'.. Signature 

Prented Name ~ Printed Name 

Company t;J.- ~ Company '-rJe}6, 1Dl2944 
JJ~ne r-

Reason ,.-r ~~ ,, ~·7..>" 

Relinqueshed By: Received By: Date 

Signature Signature I I 
Prented Name Printed Na 

Company Company 
Ttme 

Reason 

Relinquished By: Received By: Date 

Signature Signature I I 

Printed Name Printed Name 

Company Company 
Ttme 

Reason 

Speceal Shtpment I Handling I Storage Requiremenu: 

t 

• Note - This does not constitute authorization to proceed with analysis 
I 
• ---- I A·0"-0183-471 
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June 30, 1989 

WOODWARD-CLYDE CONSULTANTS 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

Attn: Or. Alistaire Callender 

JOB NO. 12962 

LABORATORY REPORT 

Samples Received: Fifty-six (56) soils 
Date Received: 6-15-89 
Date Released for Analysis: 6-20-89 

RECEIVED 
J u L 0 (JJ -.:SII!UII!IIS ____ _ 

WCC·SAN~ 

WEST COAST 
ANALYTICAL 
SERVICE, INC. 

.. . - . : . ·_· ~. - ..: :--.: ~ .. - - .. 

A 

Purchase Order No: Projf: 8941863J/Task 1-Douqlas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed Analysis 

·Eight ( 8) soils Halogenated and Aromatic 
Volatile Organics 
by EPA 8010/8020 

Page 1 of 1 

~~UAk 
Senior Chemist 

Results 

Data Sheets 

9840 Alburtis Avenue • Santa Fe Springs, CaWomia 90670 • 213/948-2225 

BOE-CS-0071400 



Cl-ient: WOODWARD CLYDE CONSULTANTS Sample: B-8-10-3 
Job No: 12962 
Date Matrix: Soil 
Analyzed: 28-JUNE-89 Samp Amt: 0.1 gm 
Analysis: EPA 601/602 (8010/8020) Oil Fact: 1 

Concentration Detection 
Compound mg/Kg Limits 

•====================•=========••========•===s========================== 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethylene 
1,1-Dichloroethane 
trans-1,2-Dichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-0ichloropropane 
trans-1,3-0ichloropropylene 
Trichloroethylene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-0ichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-0ichlorobenzene 
1,4-0ichlorobenzene 
1,2-0ichlorobenzene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.27 
NO 
NO 
NO 
NO 
NO 
NO 

NO-Not Detected. The limit of detection is reported above. 

============~============ 

0.05 
0.05 
0.03 
0.05 
0.25 
0.03 
0.02 
0.02 
0.02 
0.02 
0. 02- . 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.04 
0.03 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

BOE-CS-0071401 



•• 
Client: WOODWARD CLYDE CONSULTANTS Sample: B-8-11-3 
Job No: 12962 
Date Matrix: Soil 
Analyzed: 28-.JUNE-89 samp Amt: 0.1 gm 

Analysis: EPA 601/602 (8010/8020) Oil Fact: l 

Concentration Detection 
Compound mgjKg Limits 

=====================-================================================== 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethylene 
1,1-Dichloroethane 
trans-1,2-Dichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropylene 
Trichloroethylene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

NO 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

0.04 
ND 
ND 
NO 
NO 
ND 
ND 

NO-Not Detected. The limit of detection is reported above. 

=============~============= 

0.05 
0.05 
0.03 
0.05 
0.25 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 

. o. 02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.04 
0.03 
0.02 
o .. ol 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

BOE-CS-0071402 



Client: 
Job No: 
Date 
Analyzed: 
Analysis: 

WOODWARD-CLYDE CONSULTANTS 
12962 

28-Jun-89 
EPA 601/602 {8010/8020) 

Compound 

Chl::=omethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethylene 
1,1-Dichloroethane 
trans-1,2-Dichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropylene 
Trichloroethylene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Sample: 

Matrix: 
Samp Amt: 
Oil Fact: 

Concentration 
mg/Kg 

NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
ND 

0.12 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.06 
ND 
ND 
ND 
ND 
ND 
ND 

ND-Not Detected. The limit of detection is reported above. 

B-8-12-3 

Soil 
0.1 qm 

1 

Detection 
Limits 

0.05 
0.05 
0.03 
0.05 
0.25 
0.03 
0.02 
0.02 
0.02-
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.04 
0.03 
0.02 
0.01 
0.07 
0.01 
0.01 
0.01 
0.01 
0.01 

============~============ 
BOE-CS-0071403 



r 

Client: WOODWARD-CLYDE CONSULTANTS sample: B-8-13-3 
Job No: 12962 
Date Matrix: Soil 
Analyzed: 28-Jun-89 Samp Amt: 0.1 gm 
Analysis: EPA 601/602 {8010/8020) Oil Fact: 1 

- Concentration Detection 
Compound mg/Kg Limits 

--================================-===================================== 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethylene 
1,1-Dichloroethane 
trans-1,2-Dichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropylene 
Trichloroethylene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-0ichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total Xylenes 
1,3-0ichlorobenzene 
1,4-0ichlorobenzene 
1,2-0ichlorobenzene 

NO 
NO 
NO 
NO 
NO 
NO 

0.04 
NO 
NO 
NO 
NO 

0.44 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
1.0 

NO 
NO 
NO 
NO 
NO 
NO 

NO-Not Detected. The limit of detection is reported above. 

=============~============= 

0.05 
0.05 
0.03 
0.05 
0.25 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

-o.o2 
0.02 
0.02 
0.02 
0.01 
0.02 
0.04 
0.03 
0.02 
0.01 
0.07 
0.01 
0.01 
0.01 
0.01 
0.01 

BOE-CS-0071404 



Client: WOODWARD CLYDE CONSULTANTS Sample: B-8-14-3 
Job No: 12962 
Date Matrix: Soil 
Analyzed: 28-JUNE-89 Samp Amt: 0.1 gm 
Analysis: EPA 601/602 (8010/8020) Oil Fact: 1 

Concentration Detection 
Compound mq/K9 Limits 

•===========================•=•=•======•==•======-====z================= 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-0ichloroethylene 
1,1-Dichloroethane 
trans-1,2-Dichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-0ichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-0ichloropropane 
trans-1,3-0ichloropropylene 
Trichloroethylene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-0ichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 

0.05 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

25 

NO-Not Detected. The limit of detection is reported above. 

============~============ 

0.05 
0.05 
0.03 
0.05 
0.25 
0.03 
0.02 
0.02 
0.02. 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.04 
0.03 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

BOE-CS-0071405 



Client: WOODWARD-CLYDE CONSULTANTS Sample: B-9-9-3 
Job No: 12962 
Date Matrix: Soil 
Analyzed: 28-J'un-89 Samp Amt: 0.1 qm 
Analysis: EPA 601/602 (8010/8020) Oil Fact: 1 

Concentration Detection 
Compound mg/Kg Limits 

-======================================================================= 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-0ichloroethylene 
1,1-0ichloroethane 
trans-1,2-0ichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-0ichloroethane 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-0ichloropropane 
trans-1,3-0ichloropropylene 
Trichloroethylene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-0ichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-0ichlorobenzene 
1,4-0ichlorobenzene 
1,2-0ichlorobenzene 

NO 
NO 
NO 
NO 
NO 
NO 

0.03 
NO 
NO 
NO 
NO 

0.02 
NO 
ND 
ND 
ND 
ND 

0.08 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

0.1 
NO 
ND 
ND 
NO 
NO 
NO 

NO-Not Detected. The limit of detection is reported above. 

==============~============== 

0.05 
0.05 
0.03 
0.05 
0.25 
0.03 
0.02 
0.02 
0. 02- . 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.04 
0.03 
0.02 
0.01 
0.07 
0.01 
0.01 
0.01 
0.01 
0.01 

BOE-CS-0071406 



Client: WOODWARD CLYDE; CONSULTANTS Sample: B-9-11-3 
Job No: 12962 
Date Matrix: Soil 
Analyzed: 28-JUNE-89 Samp Amt: 0.1 qm 
Analysis: EPA 6P1/602 ( 8010/802 0) Oil Fact: 1 

Concentration Detection 
Compound mg/Kg Limits 

=================·=================================·==================== 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-0ichloroethylene 
1,1-Dichloroethane 
trans-1,2-0ichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-0ichloroethane 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-0ichloropropane 
trans-1,3-0ichloropropylene 
Trichloroethylene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-0ichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-0ichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

NO 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.02 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.11 
ND 
ND 
ND 
ND 
NO 
ND 

NO-Not Detected. The limit of detection is reported above. 

=============~============ 

0.05 
0.05 
0.03 
0.05 
0.25 
0.03 
0.02 
0.02 
0.02 
0.02-
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.04 
0.03 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

BOE-CS-0071407 
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Client: WOODWARD-CLYDE CONSULTANTS Sample: B-9-12-3 
J'ob No: 12962 
Date Matrix: Soil 
Analyzed: 28-J'un-89 Samp Amt: 0.1 gm 

Analysis: EPA 601/602 (8010/8020) Oil Fact: 1 

concentration Detection 
Compound mgjKg Limits 

======================================================================== 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-0ichloroethylene 
1,1-0ichloroethane 
trans-1,2-0ichloroethylene 
Trichlorofluoromethane 
Chloroform 
1,2-0ichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2~0ichloropropane 

trans-1,3-0ichloropropylene 
Trichloroethylene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-0ichloropropylene 
2-Chloroethyl Vinyl Ether 
Bromoform 
Tetrachloroethylene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
1,3-0ichlorobenzene 
1,4-0ichlorobenzene 
1,2-0ichlorobenzene 

NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 

0.03 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.06 
ND 
NO 
ND 
NO 
NO 
NO 

NO-Not Detected. The limit of detection is reported above. 

=============~============= 

0.05 
0.05 
0.03 
0.05 
0.25 
0.03 
0.02 
0.02 
0.02-
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.04 
0.03 
0.02 
0.01 
0.07 
0.01 
0.01 
0.01 
0.01 
0.01 

BOE-CS-0071408 



Woodward·Ciyde Consultants " SHIPMENT NO.: 5 
PAGE_/_OF 3 

DATE 6 1/Lf:l ·?9 
CHAIN OF CUSTODY RECORD 

PROJECT NAME: 00<-A~ ... > At:g,CJ:2.AF co. 
PROJECT NO.: ?9416:6 > J - fo::, t._ j 

Samole Number Locatoon Type of Sample 
Material 'kthod 

Type of Container Type of Preservatoon Analysos . AeQuo red • 

- ~. ~ -I- 7 

- ~- 6- \-4 
- ?,...;? -J..- s 
- 3-~ -.2-4-
- g_E -3-~ 
- R-~- 5-4 
- ~-g -~-~ 
- ~-~-4--lt 

- ~~-~-5-3, 
-~ -5-4 - -&-b-~ 

- P-R- 6-_4 
- b-~-7- '3 
- {<- ~ -_7__-9:_ 
- ~~-~-~ 

E>-~-X'"- + 
,- 15-6'-q- 3 
- .d-?-OJ-4 I 

Temp Q,emocal 

c::::. 1'\ I '- 'tlOO. ~a: 

A/,\-tr._ c-.~1 h :r 
'-(I 44 { ~ c; .( ..,?f'_;... 

- 3-~-ld .. ~ I ... 1 ."1 I 

- :~- x-- t<J - '1- V W ~ ~ A W 

Total Number of Samples Shipped: C.t:-. I Simpler's Signature: ~ '? '/ ·- .._ 

Rel.inquished By: ~ aJJ...... __ Received By:~.-/} 0. 
Signature /""'- Signature .. Y. _,&..._....., 

Printed Name I/ ---r'e:t~ .Gl~~JV\,J"\. Printed Narf,r__L ,,,..,~, P.._ <IJ.;.e. ... 

Company ..... ...... WC-c ... Company A..:, I f 
Reason -~ t'fJLJ:iNt-J , ur~~ 

Date 

(b/t-; ~ 
Time 

1:so 

Rehnqutshed~· -
Signature P. 
Printed ~~~51 00~ 
Company_ -----=..__ __ 

Reason 

Received By: A - ( t""T'A I I A ___, 

Signature .. ~ 1(.....C r.lAll J..JJ.. ,--

Printed Name __ •-.....,.~--------

Company 'fJC){5 • 1 2 9 6 2 

Date 
lQI \5 ;$4 

Time 

)d..' 3D 

Rehnqutshed By: Received By: Date 

Signature: _____________ _ 

Printed Nam""'••-------------
Company _____________ _ 

Signature______________ I I 
Printed Name J..====~ 
Company·-------------- Time 

Reason 

ReltnQuoshed By: Received By: Date 

Signature _____________ _ 

Pronted Name ____________ _ 
Company _____________ ___ 

Signature______________ I I 

Printed Name J..====~ 
Company______________ Ttme 

Reason 

~tal Shtpment I Handling I Storage Requtrements: 

• Note - This does not constitute authorization to proceed with analysis 
I.A,QR -0183 -.&21 

BOE-CS-0071409 



( 

Woodward-Clyde Consultants (I 
CHAIN OF CUSTODY RECORD 

PROJECT NAME: __,{);~G/1=<--~¥-.J -~~----'A~I l<..~cEA:::oL.:..~.,.EZ-..J.....::-. _cJ_. __ 

PROJECT NO.: _ ___;;::gc=-9~j=-'-/ =~..:::b:...::~~J_-__._T6=.:....S=t;~f---

SHIPMENT NO.: 5 
PAGE ;:L OF-~;;:__­

DATE ~ tl4t 21 

Sample Number Locat10n 

- 1° - ?-11 - S 3-3 
- ;!...-.;-11-4 
- 2-~-JJ.--~ 
- -a-K-r.l.-4-
- '~ ?"-,?. -.z 

- l1.-~-13, -4-
- &-2--- I 4 - ?, 

- g-~- 14-4 
- g -q_ I- 3. 
- r2.-Cf-l _.. 4-
- ~-0-~- ~ 

- ~ -~ - :J..- 't-
- &-.,..,_ ~-~-
- R-q-<-4-
- ~...C,~--3 

~R-q-~-lt 

Type of Sample 

Mater1al Method 
Type of Contamer Type of PreservatiOn 

Temp Q,em1cal 

~-

AnalySIS ReQu1red • 

C'l/~C.T: 

l.t.~~:rz 
C:;:fof\·~1 

(-, i.J. '\ l':c;- :,.£( 
"-' 

- e,-OJ- 'S-5 I 

- g_"t- c;-t I 

- ,g-OJ-~-3 \ IJ '" I I 

- ()_, -'} - 6 _. ~ \II v ' v ~ }../ • V 

Total Number of Samples Shipped: c:; ~ f Sampler's Signature: ~- ~ .-, 

Relinquished By: _t:}_jl (),A . Received By: /#J /J {/. 

Signature ,,.L/'~~- " Signature ~- -If._~ 

Pnnted Name {/ ~T .Pt ~ (i..J :s.'Y'£T'. . Printed r>Kme I ....._ft""" ,P. ~~·.o .. S. 

Date 

(.I IS lh 

Company""' wcr - Company A- \. l I 

Reason .J..r' r.io f, /'1v1 ~ v.c:AS. • 

Re;~V::r:~~.trul v (¥I Dl5 I~ 
Printed Name.;__ '-~-r-:::~.---------'-====~ 
Company 'AJC/?5 II 1 2 9 6 2 cl~~O ff'( f\ 

R~:;,~~~=d~B~ ~ ! -
Pnnted Na e~~ "f:~ 
Company - l 
Reason 

Relinquished By: Received By: Date 

Signature: _____________ _ 

Printed Name: ____________ _ 

Company·--------------

Signature______________ I I 

Printed Name I-====~ 

Comp~y~------------------- Time 

Reason 

RelinQuished By: Received By: Date 

Signature ______________ _ 

Pr~nted Name ___________ _ 

Company ________________ ___ 

Signature________________ I I 

Printed Name L====:.J 
Company________________ T1me 

Reason 

Spec1al Sh1pment I Handling I Stora9f Requirements: 

• Note - Thts does not constitute authonzation to proceed with analysis 
LA.QA -0183-421 

BOE-CS-0071410 



Woodward·Ciyde Consultants " SHIPMENT NO.: 5 
PAGE20F 

....., 

CHAIN OF CUSTODY RECORD 
::;, 

PROJECT NAME: cou:.v4,!; At ,e.. c2A e::t. C:J. DATE 0 tl~t ?1 
PROJECT NO.: 2=z41 rc;., ~ J-1"4S~ ~ 

Sample Number Locat•on Type of Sample Type of Conta•ner Type of Preservation Analys•s AeQu•r~d • 
Matenal Method Temp Olem•cal 

- 2-C1-7-~ ~-q <::"-Ill 1.-kJ li !ln~<:.<: 1 u~ It"~ N6fl6' Lwn:A c::T • 
... 

~~ .q- 7-4 I Duf A I I ~-J,.dl' ""L 

- 6-_q- ?'-:$ I (;.J 6 "- L; r 

- /l-9- ;?-4 !7Jtt) ??(' -.: .. ;..:~ b 

- a -'1 -._q-.s 
- g-0>~4 - R...q-ro-~ 

- A-9-10- 4-- 8-q- 11-?. 
- 13_-o;__-/l- 4-

- ~_cl)- JJ..-~ 
-

- g...q- ld--4.. -- g_OJ-13- 3, ' 

- a-9-13-~ I 
- R-"- t'+-- ~ '\.. _L 

I ,, 
fL-OJ -14-4 ~ I 'II{_ '¥_ v \ 

--r----_ 

hll lA/ ~ 
Total Number of Samples Shipped: J5 ~Simpler's Signature: ~_.£f/,('£L ..... 

Rel_inQuished By~~~ Received By: ~ P. .1. • Date 

Stgnature Signature .- • :...~ l.D.I ~~ ·~ 
Printed Naml./ t'~ l'~ca,AA..ao.. Printed ~me I -.«.~t\...olt. '- let :., .. c. 

Company L,. ./('__( Company \.A -1 1 
Time 

Reason ~r ~%___""" ~ tAlC~ "~ <"'Q 

Relinquished.z: 
~ 1~ R~eived Bv~rlnAl Date~ 

Signature .- Signature ~It'? I 
Printed lftlme !11-J-..... P. "'!!lt t'::)..,_~ Printed Name ' l6 1 2 9 6 2 
Company A--l \ v l Time 

Company )a. '(;;~ \J-~?\)~ V' 
Reason • fO' 

RelinQuished By: Received By: Date 

Signaturtt Signature I I 

Printed Nam• Printed Nan\@ 

Company Company 
Time 

Reason 

RelinQutshed Bv: Received Bv: Date 

Signature Signature I I 

Pr~nted Name Printed Name 

Company Company 
T.me 

Reason 

Spec•al Sh1pment I Handling I Storige Requirements: 

• Note - This does not constitute authorization to proceed with analysis 
L.A,QFI-0183 421 -

BOE-CS-0071411 
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July 27, 1989 

WOODWARD-CLYDE CONSULTANTS 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

Attn: Dr. Alistaire Callender 

JOB NO. 13191 

,.. 
WEST COAST 
ANALYTICAL 
SERVICE, INC. 

A 

LABORATORY REPORT 

Samples Received: Nine (9) liquids in quadruplicate and one (1) 
liquid in duplicate 

Date Received: 7-13-89 
Date Released for Analysis: 7-17-89 
Purchase Order No: Projt: 8941863J-Task 1/Douglas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed 

Fifteen (15) 
liquids 

Analysis 

Volatile Organics 
by EPA 624 

Michael Shelton 
Senior Chemist 

Results 

Data Sheets 

Page 1 of 1 

B. Michael Hovanec 
Senior Staff Chemist 

9840 Alburtis Avenue • Santa Fe Sprinqs, California 90670 • 213/948-2225 

BOE-CS-0071412 



CLIENT: WOODWARD-CLYDE SAMPLE: O.I.-A 
WCAS JOB t: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: 13191Vl 
DATE EXTRACTED: 07/24/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 07/24/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

.:AS t COMPOUND CONCENTRATION DET LIMIT 
======================================================================== 

67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYLETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE DIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYDROFURAN 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 

=============~============= 

5. 
l. 
l. 
l. 
5. 
5. 
l. 
l. 
l. 
5. 

10. 
l. 
5. 
1. 
l. 
l. 
l. 
l. 
l. 
1. 
l. 
1. 
l. 
1. 
1. 
l. 
1. 
1. 
l. 
s. 
5. 
5. 
l. 
1. 
l. 
5. 
l. 
l. 
l. 
l. 
l. 
5. 
5. 
l. 

BOE-CS-0071413 
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TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE 
WCAS JOB f: 13191 

COMPOUND NAME 

SAMPLE: O.I.-A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
===================================================================== 

1 NONE FOUND VOA 

=============~============ 

BOE-CS-0071414 



CLIENT: WOODWARD-CLYDE 
WCAS JOB t: 13191 

DATE RECEIVED: 07/13/89 
DATE EXTRACTED: 07/21/89 
DATE ANALYZED: 07/21/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS t COMPOUND 

SAMPLE: WCC-1S-1A 

RUN NUMBER: 13191V10 
SAMPLE AMOUNT: 250UL 
MATRIX: WATER 

UNITS: UG/L (PPB) 

CONCENTRATION DET LIMIT 
======================================================================== 
67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYL ETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOWENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-0ICHLOROETHANE 
1,1-0ICHLOROETHYLENE 
CIS-1,2-0ICHLOROETHYLENE 
TRANS-1,2-0ICHLOROETHYLENE 
1,2-0ICHLOROPROPANE 
CIS-1,3-0ICHLOROPROPENE 
TRANS-1,3-0ICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE OIBROMIOE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYOROFURAN 
TOWENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

900. 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

67. 

2400. 
NO 

NO 
NO 
NO 
NO 

=============~============= 

100. 
20. 
20. 
20. 

100. 
100. 

20. 
20. 
20. 

100. 
200.. 

20. 
100. 

20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 

100. 
100. 
100. 

20. 
20. 
20. 

100. 
20. 
20. 
20. 
20. 
20. 

100. 
100. 

20. 

BOE-CS-0071415 



c 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE 
WCAS JOB t: 13191 

COMPOUND NAME 

SAMPLE: WCC-1S-1A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 

===================================================================== 

1 NONE FOUND VOA 

============~============ 

BOE-CS-0071416 



CLIENT: WOODWARD-CLYDE SAMPLE: WCC-1S-1R 
WCAS JOB f: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: 13191V13 
DATE EXTRACTED: 07/21/89 SAMPLE AMOUNT: SML 
DATE ANALYZED: 07/21/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

CAS I COMPOUND CONCENTRATION DET LIMIT 
-====================·================================================== 
67-64-1 ACETONE NO 5. 
71-43-2 BENZENE NO 1. 
75-27-4 BROMODICHLOROMETHANE NO 1. 
75-25-2 BROMOFORM NO 1. 
74-83-9 BROMO METHANE NO 5. 
78-93-3 2-BUTANONE (MEK) NO 5. 
75-15-0 CARBON DISULFIDE NO l. 
56-23-5 CARBON TETRACHLORIDE NO 1. 
108-90-7 CHLOROBENZENE NO l. 
75-00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 10 ... 
67-66-3 CHLOROFORM NO 1. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOLUENE NO 1. 
124-48-1 DIBROMOCHLOROMETHANE NO 1. 
95-50-1 1,2-DICHLOROBENZENE NO l. 
541-73-1 1,3-DICHLOROBENZENE NO 1. 
106-46-7 1,4-DICHLOROBENZENE NO 1. 
75-34-3 1,1-DICHLOROETHANE NO 1. 
107-06-2 1,2-DICHLOROETHANE NO 1. 
75-35-4 1,1-DICHLOROETHYLENE NO l. 
156-59-4 CIS-1,2-DICHLOROETHYLENE NO l. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE NO 1. 
78-87-5 1,2-DICHLOROPROPANE NO l. 
10061-01-5 CIS-1,3-DICHLOROPROPENE NO 1. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO l. 
100-41-4 ETHYLBENZENE NO l. 
106-93-4 ETHYLENE DIBROMIDE NO l. 
76-13-1 FREON-TF NO 1. 
119-78-6 2-HEXANONE NO 5. 
75-09-2 METHYLENE CHLORIDE NO 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 
100-42-5 STYRENE NO 1. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 1. 
127-18-4 TETRACHLOROETHYLENE NO 1. 
109-99-9 TETRAHYDROFURAN NO 5. 
108-88-3 TOLUENE NO l. 
71-55-6 1,1,1-TRICHLOROETHANE NO l. 
79-00-5 1,1,2-TRICHLOROETHANE NO l. 
79-01-6 TRICHLOROETHYLENE NO l. 
75-69-4 TRICHLOROFLUOROMETHANE NO l. 
108-05-4 VINYL ACETATE NO 5. 
75-01-4 VINYL CHLORIDE NO 5. 
95-47-6 TOTAL XYLENES NO 1. 

============~============ 
BOE-CS-0071417 



r 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE 
WCAS JOB t: l3l9l 

COMPOUND NAME 

SAMPLE: WCC-15-lR 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
-==================================================================== 

1 NONE FOUND VOA 

============~============ 

BOE-CS-0071418 



CLIENT: WOODWARD-CLYDE SAMPLE: WCC-2S-1A 
WCAS JOB t: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: 13191V1 
DATE EXTRACTED: 07/20/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 07/20/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

------------------------CAS • COMPOUND CONCENTRATION DET LIMIT 
=z=========================•============================================ 
67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYL ETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-0ICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE DIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYDROFURAN 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

5. 
NO 
NO 
NO 
NO 

=============~============ 

5. 
1. 
1. 
1. 
5. 
5. 
1. 
1. 
1. 
s. 

l.O. 
1. 
5. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
5. 
5. 
s. 
1. 
1. 
1. 
s. 
1. 
1. 
1. 
1. 
1. 
5. 
s. 
1. 

BOE-CS-0071419 



! 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: 
WCAS JOB t: 

WOODWARD-CLYDE 
13191 

COMPOUND NAME 

SAMPLE: WCC-2S-1A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 

-==================================================================== 

1 NONE FOUND VOA 

=============~============= 

BOE-CS-0071420 



CLIENT: WOODWARD-CLYDE SAMPLE: WCC-3S-1A 
WCAS JOB t: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: 13191V50 
DATE EXTRACTED: 07/25/89 SAMPLE AMOUNT: 10UL 
DATE ANALYZED: 07/25/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 
------------------------

CAS t COMPOUND CONCENTRATION DET LIMIT 
••••=======================•==••a=•===============•===================== 
67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYLETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE DIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE . 
TETRAHYDROFURAN 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
NO 

18000. 

660. 
ND 

ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 

32000. 
56000. 

550. 
7700. 

ND 
ND 
NO 
NO 

=============~============= 

3000. 
500. 
500. 
500. 

3000. 
3000. 

500. 
500. 
500. 

3000 .. 
5000. 

500. 
3000. 

500. 
500. 
500. 
500. 
500. 
500. 
500 .· 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 

3000. 
3000. 
3000. 

500. 
500. 
500. 

3000. 
500. 
500. 
500. 
500. 
5oo-. 

3000. 
3000. 

500. 

BOE-CS-0071421 



r 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE 
WCAS JOB t: 13191 

COMPOUND NAME 

SAMPLE: WCC-3S-1A 

UNITS: UG/L (PPB) 

APPROXIMATE 
FRACTION CONCENTRATION 

---================================================================== 

1 NONE FOUND VOA 

============~============ 

BOE-CS-0071422 



CLIENT: WOODWARD-CLYDE SAMPLE: WCC-4S-1A 
WCAS JOB t: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: l3191V60 
DATE EXTRACTED: 07/25/89 SAMPLE AMOUNT: 2ML 
DATE ANALYZED: 07/25/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

------------------------CAS t COMPOUND CONCENTRATION DET LIMIT 
·======================================================================= 
67-64-1 ACETONE NO 20. 
71-43-2 BENZENE NO 3. 
75-27-4 BROMOOICHLOROMETHANE NO 3 • 
75-25-2 BROMOFORM NO 3. 
74-83-9 BROMO METHANE NO 20. 
78-93-3 2-BUTANONE (MEK) NO 20. 
75-15-0 CARBON DISULFIDE NO 3. 
56-23-5 CARBON TETRACHLORIDE NO 3. 
108-90-7 CHLOROBENZENE NO 3. 
75-00-3 CHLOROETHANE NO 2Q. 
110-75-8 2-CHLOROETHYLVINYLETHER NO 30. 
67-66-3 CHLOROFORM NO 3. 
74-87-3 CHLOROMETHANE NO 20. 
108-41-8 CHLOROTOLUENE NO 3. 
124-48-1 OIBROMOCHLOROMETHANE NO 3. 
95-50.;..1 1,2-DICHLOROBENZENE NO 3. 
541-73-1 1,3-DICHLOROBENZENE NO 3. 
106-46-7 1,4-DICHLOROBENZENE NO 3. 
75-34-3 1,1-0ICHLOROETHANE NO 3. 
107-06-2 1,2-0ICHLOROETHANE NO 3. 
75-35-4 1,1-DICHLOROETHYLENE 170. 3. 
156-59-4 CIS-1,2-DICHLOROETHYLENE 10. 3. 
156-60-5 TRANS-1,2-0ICHLOROETHYLENE NO 3. 
78-87-5 1,2-0ICHLOROPROPANE NO 3. 
10061-01-5 CIS-1,3-0ICHLOROPROPENE NO 3. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 3. 
100-41-4 ETHYLBENZENE NO 3. 
106-93-4 ETHYLENE OIBROMIOE NO 3. 
76-13-1 FREON-TF NO 3. 
119-78-6 2-HEXANONE NO 20. 
75-09-2 METHYLENE CHLORIDE NO 20. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 20. 
100-42-5 STYRENE NO 3. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 3. 
127-18-4 TETRACHLOROETHYLENE NO 3. 
109-99-9 TETRAHYDROFURAN NO 20. 
108-88-3 TOLUENE NO 3. 
71-55-6 1,1,1-TRICHLOROETHANE 11. 3. 
79-00-5 1,1,2-TRICHLOROETHANE NO 3. 
79-01-6 TRICHLOROETHYLENE 270. 3. 
75-69-4 TRICHLOROFLUOROMETHANE NO 3. 
108-05-4 VINYL ACETATE NO 20. 
75-01-4 VINYL CHLORIDE NO 20. 
95-47-6 TOTAL XYLENES NO 3. 

============~============ 
BOE-CS-0071423 



r 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE 
WCAS JOB t: 13191 

COMPOUND NAME 

SAMPLE: WCC-4S-1A 

UNITS: UG/L (PPB) 

APPROXIMATE 
FRACTION CONCENTRATION 

·==================--==========·===================================== 

1 NONE FOUND VOA 

============~============ 
BOE-CS-0071424 



CLIENT: WOODWARD-CLYDE SAMPLE: WCC-SS-1A 
WCAS JOB t: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: 13191V5l 
DATE EXTRACTED: 07/25/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 07/25/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

------------------------CAS t COMPOUND CONCENTRATION DET LIMIT 
-=========-=====-======-=------======----==============·================ 
67-64-1 ACETONE NO 5. 
71-43-2 BENZENE NO l. 
75-27-4 BROMODICHLOROMETHANE NO l. 
75-25-2 BROMOFORM NO l. 
74-83-9 BROMO METHANE NO 5. 
78-93-3 2-BUTANONE (MEK) NO 5. 
75-15-0 CARBON DISULFIDE NO l. 
56-23-5 CARBON TETRACHLORIDE NO l. 
108-90-7 CHLOROBENZENE NO 1. 
75-00-3 CHLOROETHANE NO s. 
110-75-8 2-CHLOROETHYLVINYLETHER NO 10. 
67-66-3 CHLOROFORM NO 1.-
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOLUENE NO 1. 
124-48-1 DIBROMOCHLOROMETHANE NO 1. 
95-50-1 1,2-DICHLOROBENZENE NO 1. 
541-73-1 1,3-DICHLOROBENZENE NO l. 
106-46-7 1,4-DICHLOROBENZENE NO l. 
75-34-3 1,1-DICHLOROETHANE NO 1. 
107-06-2 1,2-DICHLOROETHANE NO 1. 
75-35-4 1,1-DICHLOROETHYLENE 3. 1. 
156-59-4 CIS-1,2-DICHLOROETHYLENE 6. 1. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE NO 1. 
78-87-5 1,2-DICHLOROPROPANE NO 1. 
10061-01-5 CIS-1,3-DICHLOROPROPENE NO 1. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 1. 
100-41-4 ETHYLBENZENE ND 1. 
106-93-4 ETHYLENE DIBROMIDE NO 1. 
76-13-1 FREON-TF ND 1. 
119-78-6 2-HEXANONE ND 5. 
75-09-2 METHYLENE CHLORIDE ND 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 
100-42-5 STYRENE NO 1. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 1. 
127-18-4 TETRACHLOROETHYLENE NO l. 
109-99-9 TETRAHYDROFURAN NO 5. 
108-88-3 TOWENE NO 1. 
71-55-6 1,1,1-TRICHLOROETHANE NO 1. 
79-00-5 1,1,2-TRICHLOROETHANE NO 1. 
79-01-6 TRICHLOROETHYLENE 13. l. 
75-69-4 TRICHLOROFLUOROMETHANE NO 1. 
108-05-4 VINYL ACETATE NO 5. 
75-01-4 VINYL CHLORIDE NO 5. 
95-47-6 TOTAL XYLENES NO 1. 

============~============ 
BOE-CS-0071425 



r 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: 
WCAS JOB t: 

WOODWARD-CLYDE 
13191 

COMPOUND NAME 

SAMPLE: WCC-5S-1A 

UNITS: UG/L (PPB) 

APPROXIMATE 
FRACTION CONCENTRATION 

===================================================================== 

1 NONE FOUND VOA 

============~============ 

BOE-CS-0071426 



CLIENT: WOODWARD-CLYDE SAMPLE: wcc-5s-1B 
WCAS JOB t: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: 13191V52 
DATE EXTRACTED: 07/25/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 07/25/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

CAS t COMPOUND CONCENTRATION OET LIMIT 
••===============•======c=====•===============z=•======================= 

67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMOOICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYLETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOWENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE DIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBX) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYDROFURAN 
TOWENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFWOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 

3. 
6. 

NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
NO 

12. 
ND 
NO 
NO 
NO 

============~============ 

5. 
l. 
l. 
l. 
5. 
5. 
l. 
l. 
l. 
5. 

10. 
1. 
5. 
l. 
l. 
l. 
l. 
l. 
l. 
l. 
l. 
l. 
l. 
l. 
l. 
l. 
l. 
l. 
l. 
5. 
5. 
5. 
l. 
l. 
l. 
5. 
l. 
l. 
l. 
l. 
l. 
5. 
5. 
l. 

BOE-CS-0071427 



r 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE 
WCAS JOB t: 13191 

COMPOUND NAME 

SAMPLE: WCC-SS-lB 

UNITS: UG/L (PPB) 

APPROXIMATE 
FRACTION CONCENTRATION 

·==================================================================== 
l NONE FOUND VOA 

============~============ 

BOE-CS-0071428 



CLIENT: WOODWARD-CLYDE 
WCAS JOB t: 13191 

DATE RECEIVED: 07/13/89 
DATE EXTRACTED: 07/2S/89 
DATE ANALYZED: 07/2S/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS t COMPOUND 

SAMPLE: WCC-7S-1A 

RUN NUMBER: 13191V61 
SAMPLE AMOUNT: SOOUL 
MATRIX: WATER 

UNITS: UG/L (PPB) 

CONCENTRATION OET LIMIT ·===============-=============·===·===·======•====·-==================== 
67-64-1 
71-43-2 
75-27-4 
75-2S-2 
74-83-9 
78-93-3 
75-15-0 
56-23-S 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
/9-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
2-BUTANONE (MEJC) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYLETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE DIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBJC) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYDROFURAN 
TOWENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 

850. 
26. 
11. 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

110. 

1300. 
NO 

NO 
NO 
NO 
NO 

============~============ 

so. 
10. 
10. 
10. 
so. 
so. 
10. 
10. 
10. 
so-. 

100. 
10. 
so. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
so. 
so. 
so. 
10. 
10. 
10. 
so. 
10. 
10. 
10. 
10. 
10. 
so. 
so. 
10. 

BOE-CS-0071429 



r 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE 
WCAS JOB t: 13191 

COMPOUND NAME 

SAMPLE: WCC-7S-1A 

UNITS: UG/L (PPB) 

APPROXIMATE 
FRACTION CONCENTRATION 

z==================================================================== 
1 NONE FOUND VOA 

============~============ 

BOE-CS-0071430 



CLIENT: WOODWARD-CLYDE SAMPLE: WCC-8S-1A 
WCAS JOB t: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: 13191V58 
DATE EXTRACTED: 07/25/89 SAMPLE AMOUNT: 1ML 
DATE ANALYZED: 07/25/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

------------------------
CAS t COMPOUND CONCENTRATION DET LIMIT 
••==============•============•=•=========m============================== 
67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-0S-4 
75-0l-4 
95-47-6 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYLETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE DIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYDROFURAN 
TOWENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

430. 
7. 
9. 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

160. 

240. 
NO 

NO 
NO 
NO 
NO 

============~============ 

30. 
5. 
5. 
5. 

30. 
30. 

5. 
5. 
5. 

30. 
so. 

5. 
30. 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

30. 
30. 
30. 

5. 
5. 
5. 

30. 
5. 
5. 
5. 
5. 
5. 

30. 
30. 

5. 

BOE-CS-0071431 



r 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: 
WCAS JOB t: 

WOODWARD-CLYDE 
13191 

COMPOUND NAME 

SAMPLE: WCC-85-lA 

UNITS: UG/L (PPB) 

APPROXIMATE 
FRACTION CONCENTRATION 

----======·======·===-------==---==-===-================·============ 

1 NONE FOUND VOA 

============~============ 
BOE-CS-0071432 



CLIENT: WOODWARD-CLYDE SAMPLE: WCC-8S-1R 
WCAS JOB t: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: 13191V54 
DATE EXTRACTED: 07/25/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 07/25/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

CAS t COMPOUND CONCENTRATION DET LIMIT 
---====•======·===·=-=====··==--===•==================================== 
67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYLETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE DIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYDROFURAN 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

============~============ 

5. 
l. 
l. 
l. 
5. 
5. 
1. 
1. 
1. 
5 .. 

10. 
1. 
5. 
1. 
1. 
1. 
1. 
l. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
5. 
5. 
5. 
1. 
1. 
1. 
5. 
1. 
1. 
1. 
1. 
1. 
5. 
5. 
1. 

BOE-CS-0071433 



r 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE 
WCAS JOB t: 13191 

COMPOUND NAME 

SAMPLE: WCC-BS-lR 

UNITS: UG/L (PPB) 

APPROXIMATE 
FRACTION CONCENTRATION 

--==================================-================================ 
1 NONE FOUND VOA 

============~============ 

BOE-CS-0071434 



CLIENT: WOODWARD-CLYDE SAMPLE: WCC-10S-lA 
WCAS JOB t: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: l3193V4 
DATE EXTRACTED: 07/21/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 07/21/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

CAS t COMPOUND CONCENTRATION OET LIMIT 
-===============·-======•======-=·====================================== 
67-64-l 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYL ETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
DIBROMOCHLOROMETHANE 
1,2-0ICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-0ICHLOROBENZENE 
1,1-0ICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-0ICHLOROPROPENE 
£THYLBENZENE 
ETHYLENE DIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRAHYDROFURAN 
TOWENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

3. 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

2. 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

86. 
NO 
NO 
NO 
NO 

============~============ 

5. 
l. 
l. 
l. 
5. 
5. 
l. 
l. 
1. 
5. 

10. 
1. 
5. 
1. 
1. 
l. 
l. 
l. 
l. 
1. 
l. 
1. 
l. 
1. 
l. 
l. 
1. 
1. 
l. 
5. 
5. 
5. 
l. 
l. 
5. 
l. 
l. 
l. 
l. 
l. 
5. 
5. 
l. 

BOE-CS-0071435 



r 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: 
WCAS JOB t: 

WOODWARD-CLYDE 
13191 

COMPOUND NAME 

SAMPLE: WCC-lOS-lA 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
==============z====================================================== 

l NONE FOUND VOA 

============~============ 

BOE-CS-0071436 



CLIENT: WOODWARD-CLYDE SAMPLE: WCC-10S-1B 
WCAS JOB f: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: 13191V5 
DATE EXTRACTED: 07/21/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 07/21/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 
------------------------CAS f COMPOUND CONCENTRATION OET LIMIT 

·==============·=============================-========================== 
67-64-1 ACETONE NO 5. 
71-43-2 BENZENE NO 1. 
75-27-4 BROMOOICHLOROMETHANE NO 1. 
75-25-2 BROMOFORM NO 1. 
74-83-9 BROMO METHANE NO 5. 
78-93-3 2-BUTANONE (MEK) NO 5. 
75-15-0 CARBON DISULFIDE NO 1. 
56-23-5 CARBON TETRACHLORIDE ND 1. 
108-90-7 CHLOROBENZENE NO 1. 
75-00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER ND l1:l. 
67-66-3 CHLOROFORM 3. l. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOLUENE ND 1. 
124-48-1 DIBROMOCHLOROMETHANE ND 1. 
95-50-1 1,2-DICHLOROBENZENE NO l. 
541-73-1 1,3-DICHLOROBENZENE ND l. 
106-46-7 1,4-DICHLOROBENZENE ND 1. 
75-34-3 1,1-DICHLOROETHANE ND 1. 
107-06-2 1,2-DICHLOROETHANE ND 1. 
75-35-4 1,1-DICHLOROETHYLENE l. 1. 
156-59-4 CIS-1,2-DICHLOROETHYLENE ND 1. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE NO 1. 
78-87-5 1,2-DICHLOROPROPANE NO 1. 
10061-01-5 CIS-1,3-DICHLOROPROPENE NO 1. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 1. 
100-41-4 ETHYLBENZENE NO 1. 
106-93-4 ETHYLENE DIBROMIDE NO 1. 
76-13-1 FREON-TF NO 1. 
119-78-6 2-HEXANONE ND 5. 
75-09-2 METHYLENE CHLORIDE NO 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 
100-42-5 STYRENE ND 1. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO l. 
127-18-4 TETRACHLOROETHYLENE NO 1. 
109-99-9 TETRAHYDROFURAN NO 5. 
108-88-3 TOLUENE NO 1. 
71-55-6 1,1,1-TRICHLOROETHANE NO 1. 
79-00-5 1,1,2-TRICHLOROETHANE NO 1. 
79-01-6 TRICHLOROETHYLENE 87. 1. 
75-69-4 TRICHLOROFLUOROMETHANE ND 1. 
108-05-4 VINYL ACETATE NO 5. 
75-01-4 VINYL CHLORIDE NO 5. 
95-47-6 TOTAL XYLENES NO 1. 

============~============ 
BOE-CS-0071437 



,. 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: 
WCAS JOB j: 

WOODWARD-CLYDE 
13191 

COMPOUND NAME 

SAMPLE: WCC-10S-1B 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
·===============================================--=================== 

1 NONE FOUND VOA 

============~========~== 

BOE-CS-0071438 



CLIENT: WOODWARD-CLYDE SAMPLE: WCC-10S-1R 
WCAS JOB f: 13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: 13191V6 
DATE EXTRACTED: 07/21/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 07/21/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

------------------------CAS t COMPOUND CONCENTRATION DET LIMIT 
=================---====~=============================================== 

67-64-l ACETONE NO 5. 
71-43-2 BENZENE NO l. 
75-27-4 BROMODICHLOROMETHANE NO l. 
75-25-2 BROMOFORM NO l. 
74-83-9 BROMOMETHANE NO 5. 
78-93-3 2-BUTANONE (MEK) NO 5. 
75-15-0 CARBON DISULFIDE NO l. 
56-23-5 CARBON TETRACHLORIDE NO l. 
108-90-7 CHLOROBENZENE NO l. 
75-00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO lG. 
67-66-3 CHLOROFORM NO l. 
74-87-3 CHLOROMETHANE NO 5. -
108-41-8 CHLOROTOLUENE NO l. 
12·4-48-1 DIBROMOCHLOROMETHANE NO l. 
95-50-1 1,2-DICHLOROBENZENE NO l. 
541-73-1 1,3-DICHLOROBENZENE NO l. 
106-46-7 1,4-DICHLOROBENZENE NO l. 

75-34-3 1,1-DICHLOROETHANE NO l. 

107-06-2 1,2-DICHLOROETHANE NO l. 
75-35-4 1,1-DICHLOROETHYLENE NO l. 
156-59-4 CIS-1,2-DICHLOROETHYLENE NO l. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE ND l. 
78-87-5 1,2-DICHLOROPROPANE NO l. 

10061-01-5 CIS-1,3-DICHLOROPROPENE ND l. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE ND l. 
100-41-4 ETHYLBENZENE ND l. 
106-93-4 ETHYLENE DIBROMIDE ND l. 
76-13-1 FREON-TF ND 1. 
119-78-6 2-HEXANOME NO 5. 
75-09-2 METHYLENE CHLORIDE NO 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) ND 5. 
100-42-5 STYRENE NO 1. 
79-34-5 1,1,2,2-TETRACHLOROETHANE ND l. 
127-18-4 TETRACHLOROETHYLENE ND 1. 
109-99-9 TETRAHYDROFURAN NO 5. 
108-88-3 TOLUENE ND l. 

71-55-6 1,1,1-TRICHLOROETHANE ND l. 

79-00-5 1,1,2-TRICHLOROETHANE ND 1. 
79-01-6 TRICHLOROETHYLENE ND l. 

75-69-4 TRICHLOROFLUOROMETHANE ND l. 

108-05-4 VINYL ACETATE ND 5. 
75-01-4 VINYL CHLORIDE ND 5. 
95-47-6 TOTAL XYLENES NO l. 

=============~============= 
BOE-CS-0071439 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: 
WCAS JOB I: 

WOODWARD-CLYDE 
13191 

COMPOUND NAME 

SAMPLE: WCC-lOS-lR 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 

=================================~=================================== 

1 NONE FOUND VOA 

============~============ 
BOE-CS-0071440 



CLIENT: WOODWARD-CLYDE SAMPLE: WCC-11S-lA 
WCAS JOB t: .13191 

DATE RECEIVED: 07/13/89 RUN NUMBER: 13191V63 
DATE EXTRACTED: 07/25/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 07/26/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

------------------------
CAS t COMPOUND CONCENTRATION OET LIMIT 

--====================================================================== 

67-64-1 ACETONE NO 5. 
71-43-2 BENZENE NO l. 

75-27-4 BROMODICHLOROMETHANE NO l. 

75-25-2 BROMOFORM NO l. 

74-83-9 BROMO METHANE NO 5. 

(8-93-3 2-BUTANONE (MEK) NO 5. 

75-15-0 CARBON DISULFIDE NO l. 

56-23-5 CARBON TETRACHLORIDE NO l. 

108-90-7 CHLOROBENZENE NO 1. 
75-00-3 CHLOROETHANE NO 5. 

110-75-8 2-CHLOROETHYLVINYLETHER NO 10. 
67-66-3 CHLOROFORM NO 1. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOLUENE NO 1. 
124-48-1 OIBROMOCHLOROMETHANE NO 1. 
95-50-1 1,2-0ICHLOROBENZENE NO l. 

541-73-1 1,3-DICHLOROBENZENE NO 1. 

106-46-7 1,4-DICHLOROBENZENE NO l. 

75-34-3 1,1-DICHLOROETHANE NO 1. 

107-06-2 1,2-DICHLOROETHANE NO 1. 
75-35-4 1,1-0ICHLOROETHYLENE NO 1. 

156-59-4 CIS-1,2-DICHLOROETHYLENE NO 1. 

156-60-5 TRANS-1,2-DICHLOROETHYLENE NO 1. 

78-87-5 1,2-DICHLOROPROPANE NO l. 

10061-01~5 CIS-1,3-DICHLOROPROPENE NO l. 

10061-02-6 TRANS-1,3-DICHLOROPROPENE NO l. 

100-41-4 ETHYLBENZENE NO l. 

106-93-4 ETHYLENE DIBROMIDE NO 1. 

76-13-1 FREON-TF NO l. 

119-78-6 2-HEXANONE NO 5. 

75-09-2 METHYLENE CHLORIDE NO 5. 

108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 

100-42-5 STYRENE NO l. 

79-34-5 1,1,2,2-TETRACHLOROETHANE NO 1. 

127-18-4 TETRACHLOROETHYLENE NO l. 

109-99-9 TETRAHYDROFURAN NO 5. 

108-88-3 TOLUENE NO l. 

71-55-6 1,1,1-TRICHLOROETHANE NO l. 

79-00-5 1,1,2-TRICHLOROETHANE NO l. 

79-01-6 TRICHLOROETHYLENE NO l. 

75-69-4 TRICHLOROFLVOROMETHANE NO l. 

108-05-4 VINYL ACETATE NO 5. 

75-01-4 VINYL CHLORIDE NO 5. 

95-47-6 TOTAL XYLENES NO l. 

============~============ 
BOE-CS-0071441 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: 
WCAS JOB #: 

WOODWARD-CLYDE 
13191 

COMPOUND NAME 

SAMPLE: WCC-llS-lA 

UNITS: UG/L (PPB) 

APPROXIMATE 
FRACTION CONCENTRATION 

·==================================================================== 

1 NONE FOUND VOA 

============~============ 

BOE-CS-0071442 
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September 8, 1989 

WOODWARD-CLYDE CONSULTANTS 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

Attn: Peter Glaesman 

JOB NO. 13533 

LABORATORY REPORT 

Samples Received: Fifty-five (55) liquids 
Date Received: 8-24-89 

~ 
WEST COAST 
ANALYTICAL 
SERVICE, INC. 
ANALYTICAL CHE:-1!5;'5 

A 

Purchase Order No: Proj#: 8941863J Task 1/Douglas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed 

Thirteen ( 13) 
liquids 

Analysis 
i, 

Volatile Organics 
by EPA 624 

Michael Shelton 
Senior Chemist 

Results 

Data Sheets 

Page 1 of 1 

B. Michael Hovanec 
Senior Staff Chemist 

9840 Alburtis Avenue • Santa Fe Springs, California 90670 • 213/948-2225 

BOE-CS-0071444 



CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS # COMPOUND 

SAMPLE: WCC-10-2A 

RUN NUMBER: 13533V16 
SAMPLE AMOUNT: 5ML 
MATRIX: WATER 

UNITS: UG/L (PPB) 
------------------------CONCENTRATION OET LIMIT ===================================·==================================== 

67-64-1 ACETONE NO 5. 
71-43-2 BENZENE NO 1. 
75-27-4 BROMOOICHLOROMETHANE NO 1. 
75-25-2 BROMOFORM NO 1. 
74-83-9 BROMOMETHANE NO 5. 
78-93-3 2-BUTANONE (MEK) NO 5. 
75-15-0 CARBON DISULFIDE NO 1. 
56-23-5 CARBON TETRACHLORIDE NO 1. 
108-90-7 CHLOROBENZENE NO 1. 
75_.00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 10. 
67-66-3 CHLOROFORM NO 1. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOLUENE NO 1. 
124-48-1 DIBROMOCHLOROMETHANE NO 1. 
95-50-1 1,2-0ICHLOROBENZENE NO 1. 
541-73-1 1,3-0ICHLOROBENZENE NO 1. 
106-46-7 1,4-0ICHLOROBENZENE NO 1. 
75-34-3 1,1-DICHLOROETHANE NO 1. 
107-06-2 1,2-DICHLOROETHANE NO 1. 
75-35-4 1,1-DICHLOROETHYLENE NO 1. 

·156-59-4 CIS-1,2-DICHLOROETHYLENE NO 1. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE NO 1. 
78-87-5 1,2-0ICHLOROPROPANE NO 1. 
10061-01-5 CIS-1,3-DICHLOROPROPENE NO 1. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 1. 
100-41-4 ETHYLBENZENE NO 1. 
106-93-4 ETHYLENE DIBROMIDE NO 1. 
76-13-1 FREON-TF NO 1. 
119-78-6 2-HEXANONE NO 5. 
75-09-2 METHYLENE CHLORIDE NO 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 
100-42-5 STYRENE NO 1. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 1. 
127-18-4 TETRACHLOROETHYLENE NO 1. 
109-99-9 TETRAHYDROFURAN NO 5. 
108-88-3 TOLUENE NO 1. 
71-55-6 1,1,1-TRICHLOROETHANE 1. 1. 
79-00-5 1,1,2-TRICHLOROETHANE NO 1. 
79-01-6 TRICHLOROETHYLENE 2. 1. 
75-69-4 TRICHLOROFLUOROMETHANE NO 1. 
108-05-4 VINYL ACETATE NO 5. 
75-01-4 VINYL CHLORIDE NO 5. 
95-47-6 TOTAL XYLENES NO 1. 

============~============ 

''":1 

BOE-CS-0071445 



t 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS 308 t: 13533 

COMPOUND NAME 

SAMPLE: WCC-1D-2A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
===================================================================== 

1 NONE FOUND VOA 

============~=========== 

BOE-CS-0071446 



CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS j COMPOUND 

SAMPLE: WCC-1S-2A 

RUN NUMBER: 13533V17 
SAMPLE AMOUNT: 150UL 
MATRIX: WATER 

UNITS: UG/L (PPB) 

----~-------------------
CONCENTRATION DET LIMIT 

======================================================================== 
67-64-1 ACETONE NO 200. 
71-43-2 BENZENE NO 30. 
75-27-4 BROMODICHLOROMETHANE NO 30. 
75-25-2 BROMOFORM NO 30. 
74-83-9 BROMO METHANE NO 200. 
78-93-3 2-BUTANONE (MEK) NO 200. 
75-15-0 CARBON DISULFIDE NO 30. 
56-23-5 CARBON TETRACHLORIDE NO 30. 
108-90-7 CHLOROBENZENE NO 30. 
75~00-3 CHLOROETHANE NO 200. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 300. 
67-66-3 CHLOROFORM NO 30. 
74-87-3 CHLOROMETHANE NO 200. 
108-41-8 CHLOROTOLUENE NO 30. 
124-48-1 OIBROMOCHLOROMETHANE NO 30. 
95-50-1 1,2-0ICHLOROBENZENE NO 30. 
541-73-1 1,3-DICHLOROBENZENE NO 30. 
106-46-7 1,4-0ICHLOROBENZENE NO 30. 
75-34-3 1,1-0ICHLOROETHANE NO 30. 
107-06-2 1,2-0ICHLOROETHANE NO 30. 
75-35-4 1,1-0ICHLOROETHYLENE 1500. 30. 
156-59-4 CIS-1,2-0ICHLOROETHYLENE 41. 30. 
156-60-5 TRANS-1,2-0ICHLOROETHYLENE NO 30. 
78-87-5 1,2-0ICHLOROPROPANE NO 30. 
10061-01-5 CIS-1,3-0ICHLOROPROPENE NO 30. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 30. 
100-41-4 ETHYLBENZENE NO 30. 
106-93-4 ETHYLENE DIBROMIOE NO 30. 
76-13-1 FREON-TF NO 30. 
119-78-6 2-HEXANONE NO 200. 
75-09-2 METHYLENE CHLORIDE NO 200. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 200. 
100-42-5 STYRENE NO 30. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 30. 
127-18-4 TETRACHLOROETHYLENE NO 30. 
109-99-9 TETRAHYDROFURAN NO 200. 
108-88-3 TOLUENE NO 30. 
71-55-6 1,1,1-TRICHLOROETHANE NO 30. 
79-00-5 1,1,2-TRICHLOROETHANE NO 30. 
79-01-6 TRICHLOROETHYLENE 2800. 30. 
75-69-4 TRICHLOROFLUOROMETHANE NO 30. 
108-05-4 VINYL ACETATE NO 200. 
75-01-4 VINYL CHLORIDE NO 200. 
95-47-6 TOTAL XYLENES NO 30. 

============~============ 

BOE-CS-0071447 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

COMPOUND NAME 

SAMPLE: WCC-1S-2A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
===================================================================== 

1 NONE FOUND VOA 

============~============ 

BOE-CS-0071448 



CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB j: 13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS # COMPOUND 

SAMPLE: WCC-2S-2A 

RUN NUMBER: 13533V18 
SAMPLE AMOUNT: 5ML 
MATRIX: WATER 

UNITS: UG/L (PPB) 
------------------------CONCENTRATION DET LIMIT 

==================================-===================================== 
6i-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-90-7 
75..;00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
•106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYL ETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE DIBROMIDE 

. FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYDROFURAN 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

.. 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

3. 
NO 
NO 
NO 
NO 

============~============ 

5. 
l. 
1. 
l. 
5. 
5. 
l. 
l. 
l. 
5. 

10. 
1. 
5. 
l. 
1. 
l. 
l. 
l. 
1. 
1. 
1. 
l. 
1. 
l. 
l. 
1. 
1. 
l. 
l. 
5. 
5. 
5. 
l. 
l. 
l. 
5. 
l. 
l. 
l. 
l. 
l. 
5. 
5. 
l. 

BOE-CS-0071449 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

COMPOUND NAME 

SAMPLE: WCC-2S-2A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 

===================================================================== 

l NONE FOUND VOA 

i. 

============~============ 

BOE-CS-0071450 



Data Reporting Qualifiers 

Value - If the result is a value greater than or equal to the 
Detection Limit (OL), the value is reported. 

NO - Indicates that the compound was analyzed for but not 
detected. The minimum OL for the sample with the NO 
is reported based on necessary concentration 
or dilution actions. 

TR - Indicates an estimated value. This flag is used when 
the mass spectral data indicates the presence of a 
compound that meets the identificatio~ criteria but 
the result is less than the specified OL but greater 
than zero. 

============~============ 

BOE-CS-0071451 



,.. 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB j: 13290 

COMPOUND NAME 

SAMPLE: WCC-3D-1A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
·======~===================================-========================= 

1 NONE FOUND VOA 

.. 

============~============ 

BOE-CS-0071452 



CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS # COMPOUND 

f";ff' . 

SAMPLE: WCC-3D-2A 

RUN NUMBER: 13533V19 
SAMPLE AMOUNT: SOOUL 
MATRIX: WATER 

UNITS: UG/L (PPB) 
------------------------CONCENTRATION DET LIMIT 

.•.. 

=================================================K====================== 
67-64-1 ACETONE NO so. 
71-43-2 BENZENE NO 10. 
7S-27-4 BROMODICHLOROMETHANE NO 10. 
7S-2S-2 BROMOFORM NO 10. 
74-83-9 BROMOMETHANE NO so. 
78-93-3 2-BUTANONE (MEK) NO so. 
7S-15-0 CARBON DISULFIDE NO 10. 
56-23-5 CARBON TETRACHLORIDE NO 10. 
108-90-7 CHLOROBENZENE NO 10. 
75-00-3 CHLOROETHANE NO 50. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 1.0.0. 
67-66-3 CHLOROFORM NO 10. 
74-87-3 CHLOROMETHANE NO 50. 
108-41-8 CHLOROTOLUENE NO 10-. 
124-48-1 OIBROMOCHLOROMETHANE NO 10. 
95-50-1 1,2-0ICHLOROBENZENE NO 10. 
541-73-1 1,3-0ICHLOROBENZENE NO 10. 
106-46-7 1,4-0ICHLOROBENZENE NO 10. 
75-34-3 1,1-0ICHLOROETHANE NO 10. 
107-06-2 1,2-0ICHLOROETHANE NO 10. 
75-35-4 1,1-0ICHLOROETHYLENE NO 10. 
156-59-4 CIS-1,2-0ICHLOROETHYLENE NO 10. 
156-60-5 TRANS-1,2-0ICHLOROETHYLENE NO 10. 
78-87-5 1,2-0ICHLOROPROPANE NO 10. 
10061-01-5 CIS-1,3-DICH~ROPROPENE NO 10. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 10. 
100-41-4 ETHYLBENZENE NO 10. 
106-93-4 ETHYLENE DIBROMIOE NO 10. 
76-13-1 FREON-TF NO 10. 
119-78-6 2-HEXANONE NO 50. 
7S-09-2 METHYLENE CHLORIDE NO so. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO so. 
100-42-S STYRENE NO 10. 
79-34-S 1,1,2,2-TETRACHLOROETHANE NO 10. 
127-18-4 TETRACHLOROETHYLENE NO 10. 
109-99-9 TETRAHYOROFURAN NO so. 
108-88-3 TOLUENE NO 10. 
71-SS-6 1,1,1-TRICHLOROETHANE 32. 10. 
79-00-5 1,1,2-TRICHLOROETHANE NO 10. 
79-01-6 TRICHLOROETHYLENE NO 10. 
7S-69-4 TRICHLOROFLUOROMETHANE NO 10. 
108-05-4 VINYL ACETATE NO so. 
7S-01-4 VINYL CHLORIDE NO so. 
9S-47-6 TOTAL XYLENES NO 10. 

============~============ 

-
BOE-CS-0071453 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB *: 13533 

COMPOUND NAME 

SAMPLE: WCC-3D-2A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
•====================•==============•======~c=c====================== 

l NONE FOUND VOA 

.. 

•• 

============~============ 

- -
BOE-CS-0071454 



CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB f: 13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS # COMPOUND 

SAMPLE: WCC-3S-2A 

RUN NUMBER: 13533V20 
SAMPLE AMOUNT: 5UL 
MATRIX: WATER 

UNITS: UG/L (PPB) 

------------------------CONCENTRATION DET LIMIT =====•=============•=•=====••================•===-c=••••c=============== 
67-64-1 ACETONE NO 5000. 
71-43-2 BENZENE NO 1000. 
75-27-4 BROMOOICHLOROMETHANE NO 1000. 
75-25-2 BROMOFORM NO 1000. 
74-83-9 BROMO METHANE NO 5000. 
78-93-3 2-BUTANONE (MEK) NO 5000. 
75-15-0 CARBON DISULFIDE • NO 1000 . 
56-23-5 CARBON TETRACHLORIDE NO 1000. 
108-90-7 CHLOROBENZENE NO 1000. 
75-oo-3 CHLOROETHANE NO 5000. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 10000. 
67-66-3 CHLOROFORM NO 1000. 
74-87-3 CHLOROMETHANE NO 5000. 
108-41-8 CHLOROTOLUENE NO 1000. 
124-48-1 DIBROMOCHLOROMETHANE NO 1000. 
95-50-1 1,2-DICHLOROBENZENE NO 1000. 
541-73-1 1,3-0ICHLOROBENZENE NO 1000. 
106-46-7 1,4-DICHLOROBENZENE NO 1000. 
75-34-3 1,1-DICHLOROETHANE NO 1000. 
107-06-2 1,2-DICHLOROETHANE NO - 1000. 
75-35-4 1,1-DICHLOROETHYLENE 56000. 1000. 
156-59-4 CIS-1,2-DICHLOROETHYLENE NO 1000. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE NO 1000. 
78-87-5 1,2-DICHLOROPROPANE NO 1000. 
10061-01-5 CIS-1,3-DICHLOROPROPENE NO 1000. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 1000. 
100-41-4 ETHYLBENZENE NO 1000. 
106-93-4 ETHYLENE OIBROMIDE NO 1000. 
76-13-1 FREON-TF NO 1000. 
119-78-6 2-HEXANONE NO 5000. 
75-09-2 METHYLENE CHLORIDE NO 5000. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5000. 
100-42-5 STYRENE NO 1000. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 1000. 
127-18-4 TETRACHLOROETHYLENE NO 1000. 
109-99-9 TETRAHYDROFURAN NO 5000. 
108-88-3 TOLUENE 56000. 1000. 
71-55-6 1,1,1-TRICHLOROETHANE 78000. 1000. 
79-00-5 1,1,2-TRICHLOROETHANE NO 1000. 
79-01-6 TRICHLOROETHYLENE 6000. 1000. 
75-69-4 TRICHLOROFLUOROMETHANE NO 1000. 
108-05-4 VINYL ACETATE NO 5000. 
75-01-4 VINYL CHLORIDE NO 5000. 
95-47-6 TOTAL XYLENES NO 1000. 

=============~============= 
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TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

COMPOUND NAME 

SAMPLE: WCC-SS-2A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
===================================================================== 

1 NONE FOUND VOA 

.. 

•• 

============~============ 
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CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS t COMPOUND 

SAMPLE: WCC-5S-2R 

RUN NUMBER: 13533V24 
SAMPLE AMOUNT: 5ML 
MATRIX: WATER 

UNITS: UG/L (PPB) 

CONCENTRATION DET LIMIT 
======================================================================== 
67-64-1 ACETONE NO 5. 
71-43-2 BENZENE NO 1. 
75-27-4 BROMODICHLOROMETHANE NO 1. 
75-25-2 BROMOFORM NO 1. 
74-83-9 BROMO METHANE NO 5. 
78-93-3 2-BUTANONE (MEK) 

.. NO 5. 
75-15-0 CARBON DISULFIDE NO 1. 
56-23-5 CARBON TETRACHLORIDE NO 1. 
108-90-7 CHLOROBENZENE NO 1. 
75-00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 10. 
67-66-3 CHLOROFORM NO i. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOLUENE NO 1. 
124-48-1 DIBROMOCHLOROMETHANE NO 1. 
95-50-1 1,2-DICHLOROBENZENE NO 1. 
541-73-1 1,3-DICHLOROBENZENE ND 1. 
106-46-7 1,4-DICHLOROBENZENE NO 1. 
75-34-3 1,1-DICHLOROETHANE ND 1. 
107-06-2 1,2-0ICHLOROETHANE ND 1. 
75-35-4 1,1-DICHLOROETHYLENE ND 1. 
156-59-4 CIS-1,2-DICHLOROETHYLENE NO 1. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE ND 1. 
78-87-5 1,2-0ICHLOROPROPANE ND 1. 
10061-01-5 CIS-1,3-DICHLOROPROPENE ND 1. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 1. 
100-41-4 ETHYLBENZENE ND 1. 
106-93-4 ETHYLENE DIBROMIDE ND 1. 
76-13-1 FREON-TF ND 1. 
119-78-6 2-HEXANONE ND 5. 
75-09-2 METHYLENE CHLORIDE ND 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 
100-42-5 STYRENE ND 1. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 1. 
127-18-4 TETRACHLOROETHYLENE NO 1. 
109-99-9 TETRAHYDROFURAN ND 5. 
108-88-3 TOLUENE NO 1. 
71-55-6 1,1,1-TRICHLOROETHANE ND 1. 
79-00-5 1,1,2-TRICHLOROETHANE ND 1. 
79-01-6 TRICHLOROETHYLENE NO 1. 
75-69-4 TRICHLOROFLUOROMETHANE ND 1. 
108-05-4 VINYL ACETATE NO 5. 
75-01-4 VINYL CHLORIDE ND 5. 
95-47-6 TOTAL XYLENES ND 1. 

============~============ 
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TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

COMPOUND NAME 

SAMPLE: WCC-3S-2R 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
=========================================~=========================== 

l NONE FOUND VOA 

• 

============~============ 
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CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS # COMPOUND 

SAMPLE: WCC-4S-2A 

RUN NUMBER: 13533V22 
SAMPLE AMOUNT: 1ML 
MATRIX: WATER 

UNITS: UG/L (PPB) 

CONCENTRATION OET LIMIT ======================================================================== 67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMOOICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYL ETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
OIBROMOCHLOROMETHANE 
1,2-0ICHLOROBENZENE 
1,3-0ICHLOROBENZENE 
1,4-0ICHLOROBENZENE 
1,1-0ICHLOROETHANE 
1,2-0ICHLOROETHANE 
1,1-0ICHLOROETHYLENE 
CIS-1,2-0ICHLOROETHYLENE 
TRANS-1,2-0ICHLOROETHYLENE 
1,2-0ICHLOROPROPANE 
CIS-1,3-0ICHLOROPROPENE 
TRANS-1,3-0ICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE OIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYDROFURAN 
TOWENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

360. 
15. 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

7. 

410. 
NO 

NO 
NO 
NO 
NO 

============~============ 

30. 
5. 
5. 
5. 

30. 
30. 

5. 
5. 
5. 

30. 
5.9. 

5. 
30. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

30. 
30. 
30. 

5. 
5. 
5. 

30. 
5. 
5. 
5. 
5. 
5. 

30. 
30. 

5. 
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TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

COMPOUND NAME 

SAMPLE: WCC-5S-2R 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
======================================================= ============= 

1 NONE FOUND VOA 

.. 

'· 

============~============ 

BOE-CS-0071460 



Data Reporting Qualifiers 

Value - If the result is a value greater than or equal to the 
Detection Limit (OL), the value is reported. 

NO - Indicates that the compound was analyzed for but not 
detected. The minimum OL for the sample with the NO 
is reported based on necessary concentration 
or dilution actions. 

.. TR - Indicates an estimated value. This flag is used when 

--

the mass spectral data indicates the presence of a 
compound that meets the identification criteria but 
the result is less than the specified OL but greater 
than zero. 

============~============ 
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Woocfward..Ciyde Consultants " 
SHIPMENT NO.: '­

PAGE_!_OF_t. __ 
CHAIN OF CUSTODY RECORD 

PROJECT NAME: 
DATE 7 f I:J.1 ~' 

PROJECT NO.: 

Locat•on Analy~~~ Reou~red • 
Sampte Number 

Type of Sample Type of Contamer 
Matenal Method 

Type of Preservat•on 

Temp Chem•cal 

- UJ '-'- • I ~- I A 
C>AJ~rr • 

- ~.o.JC.'--1 i• ,g A/. ~<If I "!.t.all·. t ( 

- ~~c. - IS -, c.. {7t4) ~"'~~ 

- _,.,ic_c_ -I~ - l .e. y 
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- L J('_c .. 2 ~ - J C 

- H-e.. ).s- Jl. ,v 
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- wrr -15- J g I 
- <.c..- ~·J<:. 

IAtL. ~' -J ll ,11 
-- 1.1\t:c. -4<.- tA wa:-~ 
- LAlrr -4S-Ig 
..;.. UCL -+<:-t c... 
- /Net..- +s- JR.. ,v 
- lN c.L -r~-• A I Wt:e.·~c, 
- I.Jr r -if!"s-- 112. 

- V~<;. .. ~s-ic. 1 

-~~- $'s.- IR. 'v \ 
Total Number of Samples ShiPPJ(t: ~ I Simpler's Signature: v .._ =-

Relin~ished By: ~ ~ Rectived By: =}.1 -A /J ~ • ' 

Signature " · Signaturei __ .JJ£.1d~~·.HfaAr2~~541~~~---

Printed Nara-./ f ~ ~~~~CM- Printed Name ~ih_ ;:. ... ~ · 

Date 

71 131!9 

Company IA.JC"" C. - Company ____ ___.d~-....~.1 ______ _ 

Reason of. • ./ WCA< 

Time 
9.·() cz 

Ret~nquished By:~ 'eli!Jia'f .~ 
S•gnature _. -=~M.. • 
Printed Name f:.j,(j 

. Company If -1 
Reason 1\ I!L J'.JL ~ F'l\ 

Time 
lj:ID 

RehnQutshed By: Received By: Date 

Signature~-------------- Signature______________ I I 

Prtnted Nam" Printed Name L====-1 
Time 

Company ComJ*'Y.i-..-------------

Reason 

Relinquished By: Received By: Date 

Signature _____________ _ 

Printed Name ___________ _ 

Company _____________ _ 

Signature_____________ I ! 

Printed Name I-====~ 

Company·-------------- T1me 

Reason 

Spectal Shtpment I Handling f Storage Requirements: 

• Note - This does not constitute authorization to proceed with analysis 
L.A. OA -0 18:' 

-
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CHAIN OF CUSTODY RECORD 

PROJECT NAMEo lbvi~ 4~crx4 Co .j C(:, 
PROJECT NO.: £1 16g J ) • tt.JV::. J 

SHIPMENT NO.: b 
PAGE~OF J__ 
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Temp Chem•cal 
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Reason -tf 

-;;~~ ~::=r~ameJAI/$Y::k: 
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Printed Name ' -"'rr'"'RJ l- "-!C. H1t}:::.{.)5 

eomp.ny ~ .13!91 
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Spec•al Sh•pment I Handhng I Storage Requirements: 

• Note - This does not constitute authorization to proceed with analysis 

-
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Auqust 9, 1989 
RECEIVED 

WCC·SANTA ANA --
WOODWARD-CLYDE CONSULTANTS 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

Attn: Or. Alistaire Callender 

JOB NO. 13290 

WESTCOAST 
ANALYTICAL 
SERVICE, INC. 

A 

LABORATORY REPORT 

Samples Received: Twelve (12) waters 
.Date Received: 7-26-89 
Date Released for Analysis: 8-7-89 
Purchase Order No: Projt: 8941863J/Task 1-Douglas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed 

Two (2) waters 

Analysis 

Volatile Organics 
by EPA 624 

Michael Shelton 
Senior Chemist 

Results 

Data Sheets 

Page 1 of 1 

D~gton, Ph.D. 
Technical Director 

9840 Alburtis Avenue • Santa Fe SpriDqs, California 90670 • 213/948-2225 
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CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13290 

DATE RECEIVED: 07/26/89 
DATE EXTRACTED: 08/08/89 
DATE ANALYZED: 08/08/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS t COMPOUND 

SAMPLE: WCC-10-1A 

RUN NUMBER: 13290V1 
SAMPLE AMOUNT: 5ML 
MATRIX: WATER 

UNITS: UG/L (PPB) 

CONCENTRATION DET LIMIT 
======================================================================== 
67-64-1 ACETONE NO 5. 
71-43-2 BENZENE NO l. 
75-27-4 BROMODICHLOROMETHANE NO l. 
75-25-2 BROMOFORM NO l. 
74-83-9 BROMOMETHANE NO 5. 
78-93-3 2-BUTANONE (MEK) NO 5. 
75-15-0 CARBON DISULFIDE NO l. 
56-23-5 CARBON TETRACHLORIDE NO l. 
108-90-7 CHLOROBENZENE NO l. 
75-00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 1Q. 
67-66-3 CHLOROFORM NO l. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOLUENE NO 1. 
124-48-1 OIBROMOCHLOROMETHANE NO l. 
95-50•1 1,2-0ICHLOROBENZENE NO l. 
541-73-1 1,3-0ICHLOROBENZENE NO l. 
106-46-7 1,4-0ICHLOROBENZENE NO l. 
75-34-3 1,1-0ICHLOROETHANE NO l. 
107-06-2 1,2-0ICHLOROETHANE NO l. 
75-35-4 1,1-0ICHLOROETHYLENE NO l. 
156-59-4 CIS-1,2-0ICHLOROETHYLENE NO l. 
156-60-5 TRANS-1,2-0ICHLOROETHYLENE NO l. 
78-87-5 1,2-0ICHLOROPROPANE NO 1. 
10061-01-5 CIS-1,3-DICHLOROPROPENE NO 1. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 1. 
100-41-4 ETHYLBENZENE NO 1. 
106-93-4 ETHYLENE DIBROMIOE NO 1. 
76-13-1 FREON-TF NO l. 
119-78-6 2-HEXANONE NO 5. 
75-09-2 METHYLENE CHLORIDE NO 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 
100-42-5 STYRENE NO l. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO l. 
127-18-4 TETRACHLOROETHYLENE NO l. 
109-99-9 TETRAHYOROFURAN 5. 5. 
108-88-3 TOWENE 1. l. 
71-55-6 1,1,1-TRICHLOROETHANE NO l. 
79-00-5 1,1,2-TRICHLOROETHANE NO l. 
79-01-6 TRICHLOROETHYLENE 2. l. 

- 75-69-4 TRICHLOROFLUOROMETHANE NO l. 
108-05-4 VINYL ACETATE NO 5. 
75-01-4 VINYL CHLORIDE NO 5. 
95-47-6 TOTAL XYLENES NO l. 

============~============ 

BOE-CS-0071467 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13290 

COMPOUND NAME 

SAMPLE: WCC-lD-lA 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
--=================================================================== 

l NONE FOUND VOA 

============~============ 

BOE-CS-0071468 



CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13290 

DATE RECEIVED: 07/26/89 
DATE EXTRACTED: 08/08/89 
DATE ANALYZED: 08/08/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS t COMPOUND 

SAMPLE: WCC-30-1A 

RUN NUMBER: 13290V2 
SAMPLE AMOUNT: 5ML 
MATRIX: WATER 

UNITS: UG/L (PPB) 
------------------------CONCENTRATION DET LIMIT 

•===============z======================================================= 
67-64-1 ACETONE NO 5. 
71-43-2 BENZENE NO 1. 
75-27-4 BROMOOICHLOROMETHANE NO 1. 
75-25-2 BROMOFORM NO 1. 
74-83-9 BROMO METHANE NO 5. 
78-93-3 2-BUTANONE (MEK) NO 5. 
75-15-0 CARBON DISULFIDE NO 1. 
56-23-5 CARBON TETRACHLORIDE NO 1. 
108-90-7 CHLOROBENZENE NO 1. 
75-00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO ];0. 
67-66-3 CHLOROFORM NO 1. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOWENE NO 1. 
124-48-1 OIBROMOCHLOROMETHANE NO 1. 

. 95-50-1 1,2-0ICHLOROBENZENE NO 1. 
541-73-1 1,3-0ICHLOROBENZENE NO 1. 
106-46-7 1,4-0ICHLOROBENZENE NO 1. 
75-34-3 1,1-0ICHLOROETHANE NO 1. 
107-06-2 1,2-0ICHLOROETHANE NO 1. 
75-35-4 1,1-DICHLOROETHYLENE NO 1. 
156-59-4 CIS-1,2-DICHLOROETHYLENE 11. 1. 
156-60-5 TRANS-1,2-0ICHLOROETHYLENE NO 1. 
78-87-5 1,2-DICHLOROPROPANE NO 1. 
10061-01-5 CIS-1,3-0ICHLOROPROPENE NO 1. 
10061-02-6 TRANS-1,3-0ICHLOROPROPENE NO 1. 
100-41-4 ETHYLBENZENE NO 1. 
106-93-4 ETHYLENE DIBROMIDE NO 1. 
76-13-1 FREON-TF NO 1. 
119-78-6 2-HEXANONE NO 5. 
75-09-2 METHYLENE CHLORIDE NO 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 
100-42-5 STYRENE NO 1. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 1. 
127-18-4 TETRACHLOROETHYLENE NO 1. 
109-99-9 TETRAHYDROFURAN NO 5. 
108-88-3 TOWENE 3. 1. 
71-55-6 1,1,1-TRICHLOROETHANE 49. 1. 
79-00-5 1,1,2-TRICHLOROETHANE NO 1. 
79-01-6 TRICHLOROETHYLENE 4. 1. 
75-69-4 TRICHLOROFLUOROMETHANE NO 1. 
108-05-4 VINYL ACETATE NO 5. 
75-01-4 VINYL CHLORIDE NO 5. 
95-47-6 TOTAL XYLENES NO 1. 

============~============ 

BOE-CS-0071469 



CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS # COMPOUND 

SAMPLE: WCC-7S-2A 

RUN NUMBER: 13533V25 
SAMPLE AMOUNT: 200UL 
MATRIX: WATER 

UNITS: UG/L (PPB) 

CONCENTRATION DET LIMIT 

======================================================================== 
67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-.93-3 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMOOICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYL ETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE DIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYDROFURAN 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1100. 
31. 

66. 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
1400. 

NO 
NO 
NO 
NO 

100. 
30. 
30. 
30. 

100. 
100. 

30. 
30. 
30. 

100. 
300. 

30. 
100. 

30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 

100. 
100. 
100. 

30. 
30. 
30. 

100. 
30. 
30. 
30. 
30. 
30. 

100. 
100. 

30. 

-------------------~================== 
BOE-CS-0071470 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

COMPOUND NAME 

SAMPLE: WCC-7S-2A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
===========================================•========================= 

1 NONE FOUND VOA 

•• 

============~============ 

BOE-CS-0071471 



CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS # COMPOUND 

SAMPLE: WCC-8S-2A 

RUN NUMBER: 13533V26 
SAMPLE AMOUNT: lML 
MATRIX: WATER 

UNITS: UG/L (PPB) 

CONCENTRATION OET LIMIT 
======================================================================== 
67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-.90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

-

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYL ETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
OIBROMOCHLOROMETHANE 
1,2-0ICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-0ICHLOROBENZENE 
1,1-0ICHLOROETHANE 
1,2-0ICHLOROETHANE 
1,1-0ICHLOROETHYLENE 
CIS-1,2-0ICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-0ICHLOROPROPANE 
CIS-1,3-0ICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE OIBROMIOE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYOROFURAN 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

820. 
7. 

130. 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
430. 

NO 
NO 
NO 
NO 

============~============ 

30. 
5. 
5. 
5. 

30. 
30. 
5. 
5. 
5. 

30. 
so ... 

5. 
30. 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

30. 
30. 
30. 

5. 
5. 
s. 

30. 
5. 
5. 
5. 
5. 
5. 

30. 
30. 
5. 

BOE-CS-0071472 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

COMPOUND NAME 

SAMPLE: WCC-8S-2A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
================================================a==================== 

1 NONE FOUND VOA 

============~============ 

BOE-CS-0071473 



CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #:_13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS # COMPOUND 

SAMPLE: WCC-10S-2A 

RUN NUMBER: 13533V27 
SAMPLE AMOUNT: 5ML 
MATRIX: WATER 

UNITS: UG/L (PPB) 

------------------------CONCENTRATION DET LIMIT 
======================================================================== 
67-64-1 ACETONE ND 5. 
71-43-2 BENZENE NO 1. 
75-27-4 BROMODICHLOROMETHANE NO 1. 
75-25-2 BROMOFORM NO 1. 
74-83-9 BROMO METHANE NO 5. 
78-93-3 2-BUTANONE (MEK) NO 5. 
75-15-0 CARBON DISULFIDE NO 1. 
56-23-5 CARBON TETRACHLORIDE NO 1. 
108~90-7 CHLOROBENZENE NO 1. 
75-00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 1<L 
67-66-3 CHLOROFORM 4. 1. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOLUENE NO 1. 
124-48-1 DIBROMOCHLOROMETHANE NO 1. 
95-50-1 1,2-DICHLOROBENZENE NO 1. 
541-73-1 1,3-DICHLOROBENZENE NO 1. 
~06-46-7 1,4-DICHLOROBENZENE NO 1. 
75-34-3 1,1-DICHLOROETHANE NO 1. 
107-06-2 1,2-DICHLOROETHANE NO 1. 
75-35-4 1,1-DICHLOROETHYLENE 4. 1. 
156-59-4 CIS-1,2-DICHLOROETHYLENE NO 1. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE NO 1. 
78-87-5 1,2-DICHLOROPROPANE NO 1. 
10061-01-5 CIS-1,3-DICHLOROPROPENE NO 1. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 1. 
100-41-4 ETHYLBENZENE NO 1. 
106-93-4 ETHYLENE DIBROMIDE NO 1. 
76-13-1 FREON-TF NO 1. 
119-78-6 2-HEXANONE NO 5. 
75-09-2 METHYLENE CHLORIDE NO 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 
100-42-5 STYRENE NO 1. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 1. 
127-18-4 TETRACHLOROETHYLENE NO 1. 
109-99-9 TETRAHYDROFURAN NO 5. 
108-88-3 TOLUENE NO 1. 
71-55-6 1,1,1-TRICHLOROETHANE NO 1. 
79-00-5 1,1,2-TRICHLOROETHANE NO 1. 
79-01-6 TRICHLOROETHYLENE 81. 1. 
75-69-4 TRICHLOROFLUOROMETHANE NO 1. 
108-05-4 VINYL ACETATE NO 5. 
75-01-4 VINYL CHLORIDE NO 5. 
95-47-6 TOTAL XYLENES NO 1. 

============~============ 

BOE-CS-007147 4 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

COMPOUND NAME 

SAMPLE: WCC-lOS-2A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION ===================================================================== 
l NONE FOUND VOA 

•• 

============~============ 

BOE-CS-0071475 



CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB #: 13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS # COMPOUND 

SAMPLE: WCC-10S-2R 

'RUN NUMBER: 13533V28 
SAMPLE AMOUNT: 5ML 
MATRIX: WATER 

UNITS: UG/L (PPB) 

CONCENTRATION DET LIMIT 
======================================================================== 
67-64-1 ACETONE NO 5. 
71-43-2 BENZENE NO 1. 
75-27-4 BROMODICHLOROMETHANE NO 1. 

75-25-2 BROMOFORM NO 1. 
74-83-9 BROMOMETHANE NO 5. 
78-93-3 2-BUTANONE (MEK) NO 5. 
75-15-0 CARBON DISULFIDE NO 1. 
56-23-5 CARBON TETRACHLORIDE NO 1. 
108.-90-7 CHLOROBENZENE NO 1. 
75-00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 10. 
67-66-3 CHLOROFORM NO 1. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOLUENE NO 1. 
124-48-1 DIBROMOCHLOROMETHANE NO 1. 
95-50-1 1,2-DICHLOROBENZENE NO 1. 
541-73-1 1,3-DICHLOROBENZENE NO 1. 
106-46-7 1,4-DICHLOROBENZENE NO 1. 
75-34-3 1,1-DICHLOROETHANE NO 1. 
107-06-2 1,2-DICHLOROETHANE NO 1. 
75-35-4 1,1-DICHLOROETHYLENE NO 1. 
156-59-4 CIS-1,2-DICHLOROETHYLENE NO 1. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE NO 1. 
78-87-5 1,2-DICHLOROPROPANE NO 1. 
10061-01-5 CIS-1,3-DICHLOROPROPENE NO 1. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 1. 
100-41-4 ETHYLBENZENE NO 1. 
106-93-4 ETHYLENE DIBROMIDE NO 1. 
76-13-1 FREON-TF NO 1. 
119-78-6 2-HEXANONE NO 5. 
75-09-2 METHYLENE ·CHLORIDE NO 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 
100-42-5 STYRENE NO 1. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 1. 
127-18-4 TETRACHLOROETHYLENE NO 1. 
109-99-9 TETRAHYDROFURAN NO 5. 
108-88-3 TOLUENE NO 1. 
71-55-6 1,1,1-TRICHLOROETHANE NO 1. 
79-00-5 1,1,2-TRICHLOROETHANE NO 1. 
79-01-6 'TRICHLOROETHYLENE NO 1. 

75-69-4 TRICHLOROFLUOROMETHANE NO 1. 

108-05-4 VINYL ACETATE NO 5. 
75-01-4 VINYL CHLORIDE NO 5. 
95-47-6 TOTAL XYLENES NO 1. 

============~============ 

-
BOE-CS-0071476 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13533 

COMPOUND NAME 

SAMPLE: WCC-10S-2R 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION ===================================================================== 
1 NONE FOUND VOA 

•• 

============~============ 

BOE-CS-0071477 



Data Reporting Qualifiers 

Value - If the result is a value greater than or equal to the 
Detection Limit (DL), the value is reported. 

NO - Ind~;ates that the compound was analyzed for but not 
detected. The minimum OL for the sample with the NO 
is reported based on necessary concentration 
or dilution actions. 

TR - Indicates an estimated value. This flag is used when 
the mass spectral data indicates the presence of a 
compound that meets the identification criteria but 
the result is less than the specified OL but greater 
than zero. 

============~============ 

BOE-CS-0071478 
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TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB f: 13533 

COMPOUND NAME 

SAMPLE: WCC-4S-2A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
===================================================================== 

l UNIDENTIFIED COMPOUND VOA 300. 

i, 

============~============ 

BOE-CS-0071480 



CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13533 

DATE RECEIVED: 08/24/89 
DATE EXTRACTED: 09/06/89 
DATE ANALYZED: 09/06/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS t COMPOUND 

SAMPLE: WCC-5S-2A 

RUN NUMBER: 13533V29 
SAMPLE AMOUNT: 5ML 
MATRIX: WATER 

UNITS: UG/L (PPB) 

CONCENTRATION DET LIMIT 
======================================================================== 
67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
75-15-0 
56-23-5 
108-90-7 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
95-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-59-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
75-09-2 
108-10-1 
100-42-5 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYL ETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE DIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYDROFURAN 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

• 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

4. 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

12. 
NO 
NO 
NO 
NO 

============~============ 

5. 
1. 
l. 
l. 
5. 
5. 
l. 
l. 
1. 
5. 

10. 
1. 
5. 
1. 
l. 
1. 
1. 
l. 
1. 
l. 
1. 
l. 
l. 
1. 
1. 
1. 
1. 
l. 
1. 
5. 
5. 
5. 
l. 
l. 
l. 
5. 
l. 
1. 
1. 
l. 
l. 
5. 
5. 
l. 
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RECEIV!:D 

September 29, 1989 DOT tt _: ':: . 

wee-SANTA ANA 

WOODWARD-CLYDE CONSULTANTS 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

Attn: Dr. Alistaire Callender 

.JOB NO. 13764 

WEST COAST 
ANALYTICAL 
SERVICE, INC. 

A 

LABORATORY REPORT 

Samples Received: Thirteen (13) soils 
Date Received: 9-25-89 
Purchase Order No: Proj#: 8941863.1-I/Douglas Aircraft 

The samples were analyzed as follows: 

samples Ar.alyzed 

Three (3) soils 

Analysis 

Volatile Organics 
by EPA 8240 

B. Michael Hovanec 
Senior Staff Chemist 

Results 

Data Sheets 

Page 1 of 1 

o.fi?a~, Ph.D. 
Technical Director 

9840 Alburtis Avenue • Santa Fe Springs, California 90670 • 213/948-2225 • FAX 213:"948-5850 

BOE-CS-0071482 



CLIENT: WOODWARD-CLYDE 
WCAS JOB *: 13764 

DATE RECEIVED: 09/25/89 
DATE EXTRACTED: 09/29/89 
DATE ANALYZED: 09/29/89 

R ~ C E IV ~.QPLE: 6S-8-4 

Oc·- 0 ,, 't.""l I .. , ... • .J 

~UN NUMBER: 
WCC·SANTA AN'SAMPLE AMOUNT: 

MATRIX: 

13764V4 
0.1G 
SOIL 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/KG (PPB) 

CAS # COMPOUND CONCENTRATION DET LIMIT ======================================================================== 67-64-1 ACETONE NO 300. 
71-43-2 BENZENE NO so. 
7S-27-4 BROMODICHLOROMETHANE NO so. 
75-25-2 BROMOFORM NO so. 
74-83-9 BROMO METHANE NO 300. 
78-93-3 2-BUTANONE (MEK) 9400. 300. 
75-15-0 CARBON DISULFIDE NO so. 
56-23-5 CARBON TETRACHLORIDE NO so. 
108-:90-7 CHLOROBENZENE NO so. 
75-00-3 CHLOROETHANE NO 300. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO sao. 
67-66-3 CHLOROFORM NO so. 
74-87-3 CHLOROMETHANE NO 300. 
108-41-8 CHLOROTOLUENE NO so. 
124-48-1 DIBROMOCHLOROMETHANE NO so. 
95-50-1 1,2-DICHLOROBENZENE NO so. 
541-73-1 1,3-DICHLOROBENZENE NO so. 
106--46-7 1,4-DICHLOROBENZENE NO so. 
75-34-3 1,1-DICHLOROETHANE NO so. 
107-06-2 1,2-DICHLOROETHANE NO so. 
75-35-4 1,1-DICHLOROETHYLENE NO so. 
156-59-4 CIS-1,2-DICHLOROETHYLENE NO 50. 
1S6-60-5 TRANS-1,2-DICHLOROETHYLENE NO so. 
78-87-5 1,2-DICHLOROPROPANE NO 50. 
10061-01-5 CIS-1,3-DICHLOROPROPENE NO 50. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 50. 
100-41-4 ETHYLBENZENE NO so. 
106-93-4 ETHYLENE DIBROMIDE NO 50. 
76-13-1 FREON-TF NO so. 
119-78-6 2-HEXANONE NO 300. 
75-09-2 METHYLENE CHLORIDE NO 300. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) 8400. 300. 
100-42-5 STYRENE NO 50. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 50. 
127-18-4 TETRACHLOROETHYLENE NO so. 
109-99-9 TETRAHYDROFURAN NO 300. 
108-88-3 TOLUENE 1000. 50. 
71-55-6 1,1,1-TRICHLOROETHANE NO so. 
79-00-5 1,1,2-TRICHLOROETHANE NO so. 
79-01-6 TRICHLOROETHYLENE NO 50. 
75-69-4 TRICHLOROFLUOROMETHANE NO 50. 
108-05-4 VINYL ACETATE NO 300. 
75-01-4 VINYL CHLORIDE NO 300. 
95-47-6 TOTAL XYLENES NO 50. 

============~============ 

BOE-CS-0071483 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE 
WCAS JOB #: 13764 

COMPOUND NAME 

SAMPLE: 6S-8-4 

UNITS: UG/KG (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
===================================================================== 

1 BUTYL CELLOSOLVE VOA 300. 

============~============ 

BOE-CS-0071484 



CLIENT: WOODWARD-CLYDE 
WCAS JOB #: 13764 

DATE RECEIVED: 09/2S/89 
DATE EXTRACTED: 09/29/89 
DATE ANALYZED: 09/29/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS # COMPOUND 

SAMPLE: 6S-9-4 

RUN NUMBER: 13764V2 
SAMPLE AMOUNT: 0.1G 
MATRIX: SOIL 

UNITS: UG/KG (PPB) 

CONCENTRATION DET LIMIT 
======================================================================== 
67-64-1 
71-43-2 
75-27-4 
7S-2S-2 
74-83-9 
78-93-3 
7S-1S-O 
S6-23-S 
108-90-7 
7S-00-3 
110-7S-8 
67-66-3 
74-87-3 
108-41-8 
124-48-1 
9S-S0-1 
S41-73-1 
106-46-7 
75.-34-3 
107-06-2 
7S-3S-4 
1S6-S9-4 
1S6-60-S 
78-87-5 
10061-01-S 
10061-02-6 
100-41-4 
106-93-4 
76-13-1 
119-78-6 
7S-09-2 
108-10-1 
100-42-S 
79-34-5 
127-18-4 
109-99-9 
108-88-3 
71-55-6 
79-00-S 
79-01-6 
75-69-4 
108-05-4 
75-01-4 
95-47-6 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
2-CHLOROETHYLVINYL ETHER 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
CIS-1,2-DICHLOROETHYLENE 
TRANS-1,2-DICHLOROETHYLENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-0ICHLOROPROPENE 
ETHYLBENZENE 
ETHYLENE DIBROMIDE 
FREON-TF 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TETRAHYDROFURAN 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
TOTAL XYLENES 

9200. 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

240. 

2500. 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 

2200. 

83. 

NO 
NO 

NO 
NO 
NO 
NO 

============~============ 

300. 
50. 
50. 
50. 

300. 
300. 

50. 
50. 
50. 

300. 
soo_.. 

50. 
300. 
so. 
so. 
so. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
so. 
50. 
so. 
50. 
50. 
50. 

300. 
300. 
300. 

50. 
50. 
so. 

300. 
so. 
50. 
so. 
50. 
50. 

300. 
300. 

50. 
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TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: - WOODWARD-CLYDE 
WCAS JOB #: 13764 

COMPOUND NAME 

SAMPLl:.: 6S-9-4 

UNITS: UG/KG (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
===================================================================== 

1 BUTYL CELLOSOLVE VOA 700. 

============~============ 

BOE-CS-0071486 



CLIENT: WOODWARD-CLYDE 
WCAS JOB #: 13764 

DATE RECEIVED: 09/25/89 
DATE EXTRACTED: 09/29/89 
DATE ANALYZED: 09/29/89 

VOLATILE ORGANICS (EPA 624/8240) 

CAS # COMPOUND 

SAMPLE: 65-10-4 

RUN NUMBER: 13764V1 
SAMPLE AMOUNT: 1.0G 
MATRIX: SOIL 

UNITS: UG/KG (PPB) 

CONCENTRATION DET LIMIT 
======================================================================== 
67-64-1 ACETONE NO 30. 
71-43-2 BENZENE NO s. 
75-27-4 BROMODICHLOROMETHANE NO 5. 
75-25-2 BROMOFORM NO 5. 
7·4-83-9 BROMOMETHANE NO 30. 
78-93-3 2-BUTANONE (MEK) 550. 30. 
75-15-0 CARBON DISULFIDE NO s. 
56-23-5 CARBON TETRACHLORIDE NO 5. 
108-90-7 CHLOROBENZENE NO 5. 
75-00-3 CHLOROETHANE NO 30. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO so. 
67-66-3 CHLOROFORM NO 5. 
74-87-3 CHLOROMETHANE NO 30. 
108-41-8 CHLOROTOLUENE NO 5. 
124-48-1 DIBROMOCHLOROMETHANE NO 5. 
95-50-1 1,2-DICHLOROBENZENE NO 5. 
541-73-1 1,3-DICHLOROBENZENE NO 5. 
106-46-7 1,4-DICHLOROBENZENE NO 5. 
75-34-3 1,1-DICHLOROETHANE NO 5. 
107-06-2 1,2-DICHLOROETHANE NO 5. 
75-35-4 1,1-DICHLOROETHYLENE NO s. 
156-59-4 CIS-1,2-DICHLOROETHYLENE NO 5. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE NO 5. 
78-87-5 1,2-DICHLOROPROPANE NO s. 
10061-01-5 CIS-1,3-DICHLOROPROPENE NO 5. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 5. 
100-41-4 ETHYLBENZENE NO 5. 
106-93-4 ETHYLENE OIBROMIDE NO s. 
76-13-1 FREON-TF NO 5. 
119-78-6 2-HEXANONE NO 30. 
75-09-2 METHYLENE CHLORIDE NO 30. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) 330. 30. 
100-42-5 STYRENE NO s. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO s. 
127-18-4 TETRACHLOROETHYLENE NO s. 
109-99-9 TETRAHYDROFURAN NO 30. 
108-88-3 TOLUENE 150. s. 
71-55-6 1,1,1-TRICHLOROETHANE NO s. 
79-00-5 1,1,2-TRICHLOROETHANE NO s. 
79-01-6 TRICHLOROETHYLENE 7. s. 
75-69-4 TRICHLOROFLUOROMETHANE NO s. 
108-05-4 VINYL ACETATE NO 30. 
75-01-4 VINYL CHLORIDE NO 30. 
95-47-6 TOTAL XYLENES ND s. 

============~============ 

BOE-CS-0071487 
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TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE 
WCAS JOB #: 13764 

COMPOUND NAME 

SAMPLE: 6S-10-4 

UNITS: UG/KG (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
===================================================================== 

1 NONE FOUND VOA 

============~============ 

BOE-CS-0071488 



Data Reporting Qualifiers 

Value - If the result is a value greater than or equal to the 
Detection Limit (DL), the value is reported. 

NO - Indicates that the compound was analyzed for but not 
detected. The minimum DL for the sample with the NO 
is reported based on necessary concentration 
or dilution actions. 

TR - Indicates an estimated value. This flag is used when 
the mass spectral data indicates the presence of a 
compound that meets the identification criteria but 
the result is less than the specified DL but greater 
than zero. 

============~============ 

BOE-CS-0071489 

-- ... 



I 
R E ~ Cri-V tAo= 

Woodward-Clyde Consultants " 
I SHIPMENT NO.: 

OCT J /f 

I 

If' 
CHAIN OF CUSTODY PAGE_J__OF I RECORD 

I WCC-SANiA ANA- DATE Cf '-'~!9'7 
I PRO.J!:CT t~AME: Q ~,,r:L ~':5 .,d, ~ c:. tf_~ "7" Cu . 

PROJECT NO.: c.? Cf4· q~~.r - ,. 
L 

I Sample Number LocatiOn 
Type of Sample Type of Container Type of PreservatiOn Analys1s Required • 

Matenal Method Temp Olemical 

.. -..... -:...L r."' ·- ':' '5 -r::!?J /(!.~ ,'\) -J ,\\-:;. I 
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=::: .. I • ?-c. .. 

I . . !f_ . - ... -I, • .~ ~· ~ w I . I -· 

l 
I 

I 
-

I 

t 

I Total Number of Samples Shipped: ."'- I Sampler's Signature: l.k'l ;-:.,; r __ .',,_ .. ,. "" 
Relinquished By: ·-· Received By: - . ../ Date 

Signature ,.,,-1 ~ -.,· . Signature 
. ... . , : 

:. -- I I 

Printed Name - .. ..... ... Printed Name ' - . ·- - : 

Company •I . . ., Company 
, I• 

Time 

Reason ~.·· ·- -· - -
Relinquished By: Received Bv::-1. jj 1 }. · I r Date 

Signature ' I Signature · ··I • ! 'fl r! ' I I 

Printed Nam• Printed N.me' A ' j ~ 1$1, -· : 

Company - - ComPinY ' ' -r •' ·VI{··~ 
Time 

I Reason 
, I· I. 7 

I RelinQUIShed By: ; I .... }. " ), 
Received By: 1r) (.{U.. Ji. .. : .-· Date 

Signature · Signature '.J f ..... _ .. , I 

1 
Printed Name''. Printed Name . . 
Company - ~ I • 

,), ' .. , .. Company 
I 

' .r<!' Time 

Reason ;, ' . ' It 

Relinquished By: Received By: 
Date 

I Signature Signature I I 

Printed Name Printed Name 

Company Company 
Time 

L Reason 

f Spec1al Sh1pment I Handling I Storage Requiremenu: 1._, 
I 

• \?t 

• Note - This dCies not constitute authorization to proceed with analysis -

---
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October 18, 1989 

RECEIVED 

WOODWARD-CLYDE CONSULTANTS 
203 N. Golden Circle Or. 
Santa Ana, CA 92705 

Attn: Or. Alistaire Callender 

JOB NO. 13882 

wee-SANTA ANA 

LABORATORY REPORT 

Samples Received: Three (3) liquids in quadruplicate 
Date Received: 10-9-89 
Date Released for Analysis: 10-11-89 
·Purchase Order No: Projt: 8941863.1/0ouglas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed 

Three (3) liquids 

Analysis 

Volatile Organics 
by EPA 624 

~ 
WEST COAST 
ANALYTICAL 
SERVICE, INC 

Results 

Data Sheets 

Page 1 of 1 

~~'~ 
~ ~~~~el ~lton 

Senior Chemist 
J. Northington, Ph.D. 
Technical Director 

9840 Alburtis Awnue • Santa Fe Springs, California 91))10 • 2131948-2225 • FAX 213/948-5850 

BOE-CS-0071491 
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CLIENT: WOODWARD-CLYDE CONSULTANTS SAMPLE: WCC-6S-1A 
WCAS JOB t: 13882 

DATE RECEIVED: 10/09/89 RUN NUMBER: 13882V5 DATE EXTRACTED: 10/17/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 10/17/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

CAS I COMPOUND CONCENTRATION DET LIMIT ======================================================================== 67-64-1 ACETONE NO 5. 
""1-43-2 BENZENE NO 1. -5-27-4 BROMODICHLOROMETHANE NO 1. 
75-25-2 BROMOFORM NO 1. 
74-83-9 BROMOMETHANE NO 5. 
78-93-3 2-BUTANONE (MEK) NO 5. 
75-15-0 CARBON DISULFIDE NO 1. 
56-23-5 CARBON TETRACHLORIDE NO 1. 
108-90-7 CHLOROBENZENE NO 1. 
75-00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 10 .. 
67-66-3 CHLOROFORM NO 1. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOLUENE NO l. 
124-48-1 DIBROMOCHLOROMETHANE NO l. 
95-50-1 1,2-0ICHLOROBENZENE NO l. 
541-73-1 1,3-0ICHLOROBENZENE NO 1. 
106-46-7 1,4-DICHLOROBENZENE NO 1. 
75-34-3 1,1-0ICHLOROETHANE 4. 1. 
107-06-2 1,2-0ICHLOROETHANE 3. 1. 
75-35-4 1,1-0ICHLOROETHYLENE 210. 1. 
156-59-4 CIS-1,2-0ICHLOROETHYLENE 12. l. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE 7. l. 
78-87-5 1,2-0ICHLOROPROPANE NO 1. 
10061-01-5 CIS-1,3-DICHLOROPROPENE NO l. 
10061-02-6 TRANS-1,3-0ICHLOROPROPENE NO l. 
100-41-4 ETHYLBENZENE NO l. 
106-93-4 ETHYLENE OIBROMIOE NO 1. 
76-13-1 FREON-TF NO l. 
119-78-6 2-HEXANONE NO s. 
75-09-2 METHYLENE CHLORIDE NO 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO s. 
100-42-5 STYRENE NO l. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO l. 
127-18-4 TETRACHLOROETHYLENE NO l. 
109-99-9 TETRAHYOROFURAN NO s. 
108-88-3 TOLUENE NO l. 
71-55-6 1,1,1-TRICHLOROETHANE 130. l. 
79-00-5 1,1,2-TRICHLOROETHANE 4. l. 
79-01-6 TRICHLOROETHYLENE 140. l. 
75-69-4 TRICHLOROFLUOROMETHANE NO l. 
108-05-4 VINYL ACETATE NO s. 
75-01-4 VINYL CHLORIDE NO s. 
95-47-6 TOTAL XYLENES NO 1. 

============~=========== 

BOE-CS-0071492 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13882 

COMPOUND NAME 

SAMPLE: WCC-6S-1A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION ===================================================================== 
1 NONE FOUND VOA 

============~============ 

BOE-CS-0071493 

· . .3 



CLIENT: WOODWARD-CLYDE CONSULTANTS SAMPLE: WCC-9S-1A 
WCAS JOB t: 13882 

DATE RECEIVED: 10/09/89 RUN NUMBER: 13882V7 
DATE EXTRACTED: 10/17/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 10/17/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 

CAS # COMPOUND CONCENTRATION DET LIMIT 
===============================================--rm====================== 
67-64-1 ACETONE NO 5. 
71-43-2 BENZENE NO l. 
75-27-4 BROMODICHLOROMETHANE NO l. 
75-25-2 BROMOFORM NO l. 
74-83-9 BROMOMETHANE NO 5. 
78-93-3 2-BUTANONE (MEK) NO 5. 
75-15-0 CARBON DISULFIDE NO l. 
56-23-5 CARBON TETRACHLORIDE NO l. 
108-90-7 CHLOROBENZENE NO l. 
75-00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 10 .. 
67-66-3 CHLOROFORM NO 1. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOLUENE NO 1. 
124-48-1 DIBROMOCHLOROMETHANE NO 1. 
95-50-1 1,2-DICHLOROBENZENE NO 1. 
541-73-1 1,3-DICHLOROBENZENE NO 1. 
106-46-7 1,4-DICHLOROBENZENE NO l. 
7~-34-3 1,1-DICHLOROETHANE NO 1. 
107-06-2 1,2-DICHLOROETHANE NO 1. 
75-35-4 1,1-0ICHLOROETHYLENE NO 1. 
156-59-4 CIS-1,2-DICHLOROETHYLENE 7. 1. 
156-60-5 TRANS-1,2-DICHLOROETHYLENE NO 1. 
78-87-5 1,2-0ICHLOROPROPANE NO 1. 
10061-01-5 CIS-1,3-0ICHLOROPROPENE NO 1. 
10061-02-6 TRANS-1,3-DICHLOROPROPENE NO 1. 
100-41-4 ETHYLBENZENE NO 1. 
106-93-4 ETHYLENE OIBROMIDE NO 1. 
76-13-1 FREON-TF 2. 1. 
119-78-6 2-HEXANONE NO 5. 
75-09-2 METHYLENE CHLORIDE NO 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 
100-42-5 STYRENE NO 1. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 1. 
127-18-4 TETRACHLOROETHYLENE NO 1. \ 
109-99-9 TETRAHYOROFURAN NO 5. 
108-88-3 TOWENE NO 1. 
71-55-6 1,1,1-TRICHLOROETHANE NO 1. 
79-00-5 1,1,2-TRICHLOROETHANE NO 1. 
79-01-6 TRICHLOROETHYLENE 15. 1. 
75-69-4 TRICHLOROFLUOROMETHANE NO 1. 
108-05-4 VINYL ACETATE ND 5. 
75-01-4 VINYL CHLORIDE NO 5. 
95-47-6 TOTAL XYLENES NO 1. 

===========~=========== 
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TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: 
WCAS JOB I: 

WOODWARD-CLYDE CONSULTANTS 
13882 

COMPOUND NAME 

SAMPLE: WCC-9S-1A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION ===================================================================== 
l NONE FOUND VOA 

===========~=========== 

BOE-CS-0071495 



CLIENT: WOODWARD-CLYDE CONSULTANTS SAMPLE: WCC-12S-1A 
WCAS JOB -: 13882 

DATE RECEIVED: 10/09/89 RUN NUMBER: 13882V8 
DATE EXTRACTED: 10/17/89 SAMPLE AMOUNT: 5ML 
DATE ANALYZED: 10/17/89 MATRIX: WATER 

VOLATILE ORGANICS (EPA 624/8240) UNITS: UG/L (PPB) 
------------------------

CAS # COMPOUND CONCENTRATION DET LIMIT 
======================================================================== 
67-64-1 ACETONE NO 5. 
71-43-2 BENZENE NO 1. 
75-27-4 BROMODICHLOROMETHANE NO 1. 
75-25-2 BROMOFORM NO 1. 
74-83-9 BROMOMETHANE NO 5. 
78-93-3 2-BUTANONE (MEl<) NO 5. 
75-15-0 CARBON DISULFIDE NO 1. 
56-23-5 CARBON TETRACHLORIDE NO 1. 
108-90-7 CHLOROBENZENE ·NO 1. 
75-00-3 CHLOROETHANE NO 5. 
110-75-8 2-CHLOROETHYLVINYL ETHER NO 1Q. 
67-66-3 CHLOROFORM NO 1. 
74-87-3 CHLOROMETHANE NO 5. 
108-41-8 CHLOROTOWENE NO 1. 
124-48-1 DIBROMOCHLOROMETHANE NO 1. 
95-50-1 1,2-DICHLOROBENZENE NO 1. 
541-73-1 1,3-DICHLOROBENZENE NO 1. 
106-46-7 1,4-DICHLOROBENZENE NO 1. 
75-34-3 1,1-DICHLOROETHANE NO 1. 
107-06-2 1,2-DICHLOROETHANE NO 1. 
75-35-4 1,1-DICHLOROETHYLENE NO 1. 
156-59-4 CIS-1,2-DICHLOROETHYLENE NO 1. 
156-60-5 TRANS-1,2-0ICHLOROETHYLENE NO 1. 
78-87-5 1,2-0ICHLOROPROPANE NO 1. 
10061-01-5 CIS-1,3-0ICHLOROPROPENE NO 1. 
10061-02-6 TRANS-1,3-0ICHLOROPROPENE NO 1. 
100-41-4 ETHYLBENZENE NO 1. 
106-93-4 ETHYLENE OIBROMIOE NO 1. 
76-13-1 FREON-TF 4. 1. 
119-78-6 2-HEXANONE NO 5. 
75-09-2 METHYLENE CHLORIDE NO 5. 
108-10-1 4-METHYL-2-PENTANONE (MIBK) NO 5. 
100-42-5 STYRENE NO 1. 
79-34-5 1,1,2,2-TETRACHLOROETHANE NO 1. 
127-18-4 TETRACHLOROETHYLENE NO 1. 
109-99-9 TETRAHYOROFURAN NO 5. 
108-88-3 TOLUENE NO 1. 
71-55-6 1,1,1-TRICHLOROETHANE NO 1. 
79-00-5 1,1,2-TRICHLOROETHANE NO 1. 
79-01-6 TRICHLOROETHYLENE NO 1. 
75-69-4 TRICHLOROFLUOROMETHANE NO 1. 
108-05-4 VINYL ACETATE NO 5. 
75-01-4 VINYL CHLORIDE NO 5. 
95-47-6 TOTAL XYLENES NO 1. 

============~============ 

BOE-CS-0071496 



TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB j: 13882 

COMPOUND NAME 

SAMPLE: WCC-12S-1A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION ===================================================================== 
l NONE FOUND VOA 

============~=========== 

BOE-CS-0071497 



Data Reporting Qualifiers 

Value - If the result is a value greater than or equal to the 
Detection Limit (OL), the value is reported. 

NO - Indicates that the compound was analyzed for but not 
detected. The minimum OL for the sample with the NO 
is reported based on necessary concentration 
or dilution actions. 

TR - Indicates an estimated value. This flag is used when 
the mass spectral data indicates the presence of a 
compound that meets the identification criteria but 
the result is less than the specified OL but greater 
than zero. 

============~============ 
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I 

. Woodward-Clyde COnsultants " SHIPMENT NO.: -
CHAIN OF CUSTODY RECORD PAGE~OF_S,.___ 

DATE ~ 1.,(~ I c)'9 

Sample Number Location Type of Sample 
Matenal Method 

Type of Container Type of Preservation 
~., .u. i w, Temp Olemical 

Analysis Required • 

1~ .. ~c:;.- .lA -{,Jc;C..-$5 Aft L117flr ~llc~ l I c:f:. lit >A Jt:. 

I 

Total Number of Samples Shipped: I Simpler's Signature: ~ ~ 

Relinquished By: ~-~</ Received By~ ~ ~ _,"/ .> · 
Signature . "/:Z" . eu-- . - Signature ~ ~ , .. r .. d 
Printed Name ~ Gt: es.;;:; Printed Name I., ( . , /-.;{-.._..-; 
Company I.JC..C- Company 1 

Reason j ~ _&,J. u.. +. ~ ~ ~ 

Date J 
(~I c. J ._.,~: 

Time 
. y· ... ·~l . / 

Date 
fitJ.~ I £t 

Time I 
/J ·,)fd.4 

Relinquished By: _.... ' j 
c- ?.+,' 

Signature ___ ~---~------
Printed Nam~~~.e -.......;6~'..:..-·..J.'--'t.:.-"..:.--------
Company• __ -r-..::'•:..:';.....;..1 ________ _ 

Reason /. . 1~ . · . 

Received By: All ~~ Signature · '' _U.V. • =.- ~c~n 
Date 

I I I 
Time 

Relinquished By: 
Signature~--------------

Printed Nam'"'C....------------

Companv·--------------

Received By: 
Signature ____________ _ 

Printed Namo•c_ ___________ _ 

Camp~v~--------------

Reason I 

Relinqu•shed By: Received By: Date I 
Signature _____________ _ Signature _____________ _ 

I I 
Time I 

Printed Name ___________ _ 
Company _____________ _ 

Reason 

Printed Name·------------
Cam~ny ______________ _ 

Special Shipment I Handling I Storage Requirements: 

• Note - This does not constitute authorization to proceed with analysis I 

LA.OR-0183-421 

-- . 
BOE-CS-0071499 



I 
L • L 

r 

' - . \ 

M .. ~ ·~ ..... ' -. ~ 

;.-. 

"· 

·-

_, 

BOE-CS-0071500 



r 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13533 

COMPOUND NAME 

SAMPLE: WCC-4S-2A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
===============================================~=================== 

1 UNIDENTIFIED COMPOUND VOA 300. 

'· 

============~============ 
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5 ~ I SAMPLES I 41 
3 ~ 1----,-1 ~~r----,-0-.1 V-.-A-( -pp_m__.l' ~ ~ 11 

iE= 
' .... DESCRIPTION RE~IARKS - I Q ..J c. I I .,c -·- ";;";" 
: ·.-.···~1 _. "I "" - ' c.: ...: ~ "'"' - (.J ~ - ~-...... e.,'-~ o; ] • "' o.,= ·::::: ~ 

;:., '-1 i J: U g : 1~ CCt..; I ::i: ~ ' ~ ::, =. :l::: 
-------~~:~o~~~.~~~~~~·e~a~IJ,_-----------------------------------~~=-~~~~.~~~~~~=-2L~.~-=~~~+----·---------------

• : =·"' ye,low•sn brown, SilTY fine gro1n ed T ~ 1 
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~SAND (SM) 
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with small grovel and shell fragments. 
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-
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with small diam. gravel and shell fragments. ~ 
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TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB j: 13533 

COMPOUND NAME 

SAMPLE: WCC-3S-2A 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
·============================================== =================== 

1 UNIDENTIFIED COMPOUND VOA 10000. 

• 

============~============ 

-
BOE-CS-0071504 



r 

TENTATIVELY IDENTIFIED COMPOUNDS 

CLIENT: WOODWARD-CLYDE CONSULTANTS 
WCAS JOB t: 13533 

COMPOUND NAME 

SAMPLE: WCC-3S-2R 

UNITS: UG/L (PPB) 
APPROXIMATE 

FRACTION CONCENTRATION 
===================================================================== 

1 NONE FOUND VOA 

.. 

•• 

======~.====== 
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